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CONSERVATION OF BNBRGY: HOMfi AND SCHOOL 



INTRODUCTION: ' , • 

Because energy wai> cheap in the past> we have built -inefficient 
cars, inefficient buildings,, and inefficient factories and homes. 
Little thought was given to' the fact that supplies of fossil fuels 
are very limited. Now, our very survival depends on the conserva- .' 
tion of our preseht sources of energy and 'the development of new 
ones. Of all the options available to the country^ conservation- 
can be the cheapest and fastest means of decreasing our dependence 
on foreign oil. Through conservation, all Americans can participate 
directly in improving our energy position. 



OBJECTIVES: 



1. To make students aware of the extent of the energy crunch, 

2. To help slkdents become more observant of the wasteful 

uses of fenergy. 

3. To help students see how they can participate directly 

in improving our country 1 S energy position. 
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CONCEPTS TO BH DEVELOPED: 



1. Energy resourpes are many and varied and have evolved 

over a long period of history. 

2. As much as 30-50% of the energy consumed in the U.S. 

i$ wasted. 

3. Homes, offices, and schools acc6unt for 2455 of our total. 

energy consumption. Savings can be made through: 
* A # Increasing home insulatiop 

B. Using more efficient appliances f 

C. Better energy management* 

4. Transportation accounts for 25% bf our total energy 

cpnsumption^ Savings can be made through: 

A. Reducirfcj auto size and weight 

B. Improving driving habits 

C. Improvirtg commuter habits v 

D. ^Encouraging mass transit. * 9 



ACTIVITIES: 



The following activities were created to meet the objectives v 
a%id concepts above, . primarily for grades 7-9. However, many 
ar^ easily adapted fojr students in both elementary and high 
schoql. A general vocabulary/definition qf energy terms list 
has been included which teachers iqay condense or enlarge as best 
fits individual teaching needs. * . <« 



[ 



C0NC5PT:- 



N'o. 



1 J Bnar.oy resources are manv and 
ov^r a long period of history. 



varied and have evolved 



ACTIVITY: 



MATERIALS: 



THII*CIN3 ABOUT HNBRGY RfiSOURCSS IN OUR HISTORY ) 
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Copies of Activity for each student. See attached model 



s- jgcc st hp PRocy-sura ; 



Let students work individually on listing the 
10 better-known sources of energy from our 
history., Pictures will provide duel; to some'. 

After this is done, students should try to work 
the grid puzzle using answers from their listing 
to successfully place appropriate letters in each 
block. 

Lead a discussion as to the importance and significance 
of each for the present period. , * 
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-XPtfCTED RESULTS: 
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Students will become more aware of past arid present 
energy resources of the world and begin thinking h 
r of the future. f 
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BEST COPY AVAILABLE 



: 3 




EN H R G Y 



RESOURCES 




1. 



2. 



3. 



4. 



5. 



,P & O N O 
W, E U 
N R R 

G £ 



Fill in the squares vertically with 
energy sources, using the letters 
in the word '"humanities" as 
clues. (Answer grid on page 15.) 
Students can create their own 
grids choosing other energy-re- 
lated terms as the base. See who 
can make use of the most energy 
sources in one or two terms* 
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AN I TI ES 
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£ 9. H'l !L U * 2. i 2. — o,£. h n h_ y : 

HOME AND SCHOOL. 



GRADES 7-9 



CONCEIT: 



No.^1 V Energy resources are many and varied anch have evolved 'f? 
1 over a long period of history. • \ 



ACTIVITY: 



A. PRIMARY ENERGY SOURCES ' A 

B. WHERE w~5 GET OUR ENERGY; HOW WE USB IT1 " 



MATERIALS: 



Students copies of attached two activities. 



SUGGESTED PROCEDURE: 



A. Discuss primary Energy sources with childrerf. 
Have them fill in the blanks in the four 

sections of questions. 

B. Have students study Graphs" A and B and 

answer questions pertaining each. 

Have students check appropriate coluins 1 
in the 10 boxes.) 



HXPHCTED RESULTS: 




Students will team about primary sources 
energy, energy resource distribution and 
source expressed in percentages/ and types 
of energy t}sed. 
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MtyM«tt«r3 • ■ ) 

Primary \ Bnergp Sources 



Wood 



cooking 

outdoors, 

'irepiaces 





Oil 





Natural Gas „ Filing water 



Coal 



Nuclear reaction 



funning 
modern day 
locomotives 




heating K 
homes; fac 
tories,bf- 
flees 



running 
cars, trucks, 
buses, 
% planes^ 



resource for 
manufactur- 
ing prod- t 
\ucts, 
fertilizer 



Lighting 
houses and 
other build- 
ings 



Tha diagram above shows six primary sources of energy. Lines connect eaclTprimary energy source .to the most 
irrportant work it does. Which energy source js Seldom used today? Which two do not involve burning to produce 
0bwer? Which ones are used to make electricity? - - '^aZ****,*-**,;. u ^ n ^ >y; ,goxU- * 

Use the information on the chart and on the energy timeline to help you complete these four stories 
about the Spritz family. '* 



V In 1901. Great-grandma and Great-grandpa 
Spritz went by train to Niagara Falls for their honey- 

" nfoon. The train engine burned • ••' I ? ^ to 

boil the water that made the L^rj. that 

drove it The primary source of energy wfis i 

— Not* long ago thek great- 
grandchildren flew by jet to California. The primary 
energy source that got them there wan 

* * . .* 

2. Great-grandpa Spritz w^soneof thetirstin town 1 

to drive an automobile. His Model T burned J „ 

— - The primary source of this fuel is *> 

t^' : 1. A Spritz great-grandson earns his^ 

living driving a btq diesel truck.The primary source^ 
of this fuel is ; 

^ • ; 

3. Four generations of Spritzes have liv^d in the old 
family home. At the turn of the centuryMhe family 
huddled around a stove in the parlor for warmth. 
Probably the primary Energy source was 

: 1 ' i±2ZZ«* In 1928 theWiily put in central 



heating by installing a f Ufnace in the basement. The 

primary energy source was _ ~^r^L 

• Since 1952 the Spritzes, like most Americans, have 
heated their homes with a primary energy sourcp 
V that is cleanand convenient to use. It is -t^rr.^ ....' 

\ / 

4. Recently a young Spritz asked how thd electricity 
r that lights the house and runs the appliances is 
rtiade. His dad drew a picture of a giant wheel with 
blades. 'This is a ■ engine/ 1 he said. 

There are a number of these at our city's power 
plant These giant wheels turn to make electric 
/energy. Falling **x£uul or powerful blasts of 
i dutxuuL . turn the wheels. You can t get steam, of 
course, without boiling water* And so a primary 
energy source furnishes heat to boil the water. " The 
j .primary energy source that makes most of our elec- 
trifcity is coal. Other sources might be tuu b£ 
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BEST COPY AVAILABLE 



^ity Masta r 4 ^ * f 

Where We Get Our Energy 
How We Use It 




1978 figures' 



GRAPH A 



>j 

! 



Graph A divides our energy use into four 
groups. In what: group do we use the most 

energy? ~*~ 
What ranks second? 



In what ways do you use energy in each of 
theee two groups? What group(s) gives you the 
mo5t opportunity to cut down on your energy 

consumption? 

v> - » 

Which groups, use energy when you do each of 
the. following,5)heck the box or boxes in the 
appropriate columns. 

The first one is done for you.) 



\ 



1. 
2. 



Take a hot bath 

Drive to a hamburger 
stand 

3. Fly irf'an airplane 

4. Switch on alt 
conditioning^ 

5. Buy a new baseball 

Ride a school bus 

Blow dry your hair 
at home 

Buy a frozen pizza 

Bide a- motor-bike 

10. Manufacture a 
motor-bike 



6. 
7. 

8. 
9. 
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4% 

Hydroelectric 



4% 

Nuclear 

2% 
Other 




1978 figures' 



GRARH B 

Graph B shows me ptfmary sources of 
energy. These Tivey^Jttrcessup ply 
Americans with molt drtlieft Energy 
needs. They Itoht and heat the build- 
ihgs irvwhich<5# live, work, djpd play. 
They fuel our vehicles. They run the * 
.. machines that work for us and man- 
ufacture and gfocessthfhgoodswe use X\ 
and the foods we eat. Look at Graph B 
and answer these questions. 

•Numbers may not total 1 00% because of 
rounding. 



1. What energy source do we use 
most? ( 



2. Which do we use mostly for heating 
our homes? ' 



3. What energy source^ provides most 
of the fuel for our transportation? 



4. Which one makes, most of our elec- 



5. What is a possible reason why we 
use so little hydroelectric energy? . 



0 6. Why is electricity not shown on this 
chart? si 



10 




N f o # I J urraroy resources ' 
ovor a long p*rio 



arp many and varied and have evolved 
d of history. 



-ACTIVITY: 



MATERIALS: 



FINISH THF HNHRGY TIMfiLlNE! 



Student copies of Energy Time line (se,e attached sheets) 
Glue or paste, scissors. !" 



•:<\ 

( 



SUGGESTED PROCEDURE : 



/ 




Have students work individually on energy timeline. 

After completion, go over answers. Discuss o^her 
pertinent events in American History occurring 
at the same intervals of time as on the timeline.. 

Cut timeline into. i ndicated strips and glue or paste 
strips together to form • timeline. Display. 



\ 



EXACTED RESULTS: 



Students will develop an understanding of some 
the important events in e""- -4—1 * 



understanding of some of 
nergy development . history. 



EF 




An Englishman. Richard 



t /puts James Watt's 

engine or/wheels and rails. He is 
the father of the railroad locomotive. 



very first 

but he makes the 
one people first pay 
to ride on 




Wood continues to supply rpost 
household energy needs. But coal be* 
gins to do more in factories and rail- 
road engines. 



1*21 

First attempt to 
develop and mar- 
ket natural gas 

a ear Fredonia, 
Ly. 



cut 



— 1*36 



1B29 An American.named 



and an Englishma 



named 

each invents a per>e 
Who is first? v l!±? 
TJie energy produced? 




1837 Americans put new invention&to 
worR. Ficst comes McCormick's 
in then the steam 
shovel by L ^ and 



ttie telegraph by 



777777 




cut 



1859 

Edwin Drake strikes 
oil in Pennsylvania 

industry. 




1860 

Lenoir of France invents 
the_ 



u 



combustion er\gine. 




Rsllroads expand rapidly, hauMng 
freight and passengers brave 
.enough to stand the Jolts and to risk 
hot cinders that oftf n fly from th4 
engine Into their care. England Is 
first and America second In rail- 
road locomotive produftlon. 



An explosion Inside a cylinder paves 
the way for the, later Invention of the 
automobile. An oil strike hastens the 
discovery of the fuel that will run It 



• cut 
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Coal and wood stUI f ufnlsh 
most of the energy In homos. 
Coal-fired "Iron horses" (rail- 
roods) — and real horaaa — 
contlnuo to laka mostpeople 
places. Although tha alactrlc 
bulb has boon Invantod most 
paopta still use karoaono or 
gaslights to rasd by. 



1804 

In England. Charles 
Parsons perfects the 
steam • 





and advances the de- 
velopment of electrical 
energy. — 



1*86 

Karl >> ■** 
builds the 1st success- 
ful automobile. 



1892 

The oil-burning 
engine is invented 
by ' i ± » ' • • ' 
Eventually, thi* 
engine will r<4>lace N f 
steam-powered ones. / 




1895 

The power of 
iagara Fall is 
harnessed to 
make l * -J 




cut< 




1903 

The engine in the 
Wright brothers 1 plane 
is powered by 




19126 
Robert 

Goddard tests 
a 



3M1 



1952 

Bell scientists 
raise hope for 
our energy fu- 
ture with the 

battery. 




ERIC 
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1905 Albert Einstein 
develops a theory 
for measuring. • 
energy and pre- 

flares the way for 
he - ; 

age. 




1910 

Ford makes the first 
Model L 

car. 



By the end of this period, many 
n#W hornet have coal furnaces 
In the basement And more and 
more cars appear In garages. 




1936 

Hpfiver Dam on the 
Colorado River te 
/ built to generate 



1940 




a 



power, 
••••out 



fiber made from oil, 
coal, and water 
makes Its first public 
appearance. 



1942 

In Chicago, 
Enrico Fermi 
sets off the first 




chain reaction* 



Many homes convert from 
coal to natural gas for 
heating. Most families 
own at least one car and 
some have two. 



3SH 



1957 

The U.S. gets 
its first big 

electric power 
plant at Ship* 
pingport, Pa. 

cut 



Demands for energy grow. 
America gels more people, 
more homes, more factories 
and businesses, more cars, 
more trucks, more buses, 
more planes. Demand grows 
faster than supply. 



1970 

Congress 
passes the 



1973 

OPEC 
nations 



Air Act 




oil and pro- 
duce an energy 

crisis. 




1980 Americans 

continue to 
look for ways to 

{he energy we 
have and find 

new xuii^ujJ' 
sources. ^ 
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GRADES 7-0 



CONCEPT: 



No. 1 



(6n«rgy resources ar* many and varied and havP evolved ' 
ovar a long pflriod of history. | 



ACTIVITY: 



TRACING THE PATTERN OF 




U.S; fiN^R 



GY CONSUMPTION 



MATERIALS: 



I 

Copi«s of sample graphs for each student. Pencil 
and paper. 




Haxte' students study each of the graphs-pie charts. 
Help them interpret eaqh and answer sample questions". 
Teacher may make additional appropriate questions. 



GJy/fc'CTED' RESULTS: 



Students will be able to better 
understand past andNpresent 
energy uses and needs. 



The Pattern oMJ.S. Energy Consumption 



^Sample questions to be used with graphs. 

1 . What source had the greatest de- 
crease in use from onetime period to 
the next? Increase? Discuss why. 

2. Our total energy consumption 
increased by what percentage be- 
tween 1850 and 1977? By how 
many quads? Discuss the amount 
"quadrillion" in other quantities, 
e.g. dollars, acres, kilometers, jelly 
beans. # 

3. Shduld other categories tsources) be 
added to reflect our current energy 
use? Future use? # , 

4- How do the charts reflect the coun- 
try's general lifestyltand develop* 
merit? 7 

5. Have each sjydent list the sources 
used in his/hlerown home and then 
v make a pie chart for the home's 
energy use. Do the same for the 
state,: 



Toxl 
Consumed 



Primary Puota 
Ptrcmnt of 
Totai Ctmgy 
Consumed 



1860 



2.4 
BTU 



1880 



v (\ Quads 
^ BTU 



Q 



1920 



21.4 
Quads 
BTU 
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1956 



3B.7 
Quads 
BTU 



1977 V 



76.9 
Quads 
BTU 




^o 



V 



J. v .ill 



. 1 f t:\ior.-y rc^ourc^s ar P 'na.iv ami war-: 
L OVPr * lo -0 ?erU<) of history. 



HOW TO nrjILD ,A BT Ki: GEMiiSATORI 



.■9(1 and hay«a flvoivnd 



"Mil r.\LS: 



S3<? attached sheet. 



Follow instructions on attached s,heet 



Students will loam how to build a simol" 
generator which will 7jt out Plough electricity 
to. oower a light bula. 
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-Bow To IBiuixl a 



Ganorator 



JO 



Pulley 




/y< ^ ^V^p 



Bolt 




Do youj students have lot£ of energy 
that th*y want to put to good use? TIy*n 

* build this bike generator. ^ 

EQUIPMENT NEEDED 

• Car generator (^rom automotive 
supply store or garage)' 
+- Bicycle 

• Stand to support the rear wheel of 
the bike (Sold in stores original pur- 
pose of stand is to changes bike into an 
exerciser. ) 

t Narrow belt 5 l 2 to 6 feet In cir- 
cumference (from a hardware store) 

* * Sheet of plywood 4 feet X 6 feet X ft 
inch 

• Abo^it 3 square feet of i -inch-thick 
plywood 

• Electrical wire 

• One 9 inch carriage bolt 

• Six 2 inch countersink bolts,, 
washers, and nuts 

• Three 1 inch screws 

• 12 volt light buib and holder 

• Voltmeter (optional) • * 

PUTTING IT ALL TOGETHER 

Building a Generator Base. Screw 
an S-inch X 12 inch piece of 1-inch 
ply wood to a *-;uare (12 : inch X 12^ 
inch) plywood piece. The smaller piece 
should Hp linpd up parallel to a side of 
the square pieca and about 3 inches 
f:o:n the edge (s*£ drawing above). 
Nail two triangular pieces to the smaller 
p:ec2 of plywood for support as shown. 

Drill a l ^ ipch hole at the four cor- 
n er». Liolts will be us*>d later in these 
^icN to fasten the generator base to 
> &^ ! ira* 4-foot X 6-foot plywood 

I V\?.ce the generator so that the back 
cr.J :s n*x: the wrric^l p-*ca of 
if v p!vw- ! ^.nd tn«? pu!i*v end of tha 



base (see drawing). Screw the pulley 
end of the generator into the side of the 
/Square base. 

Drill a hole through the vertical piece 
of plywood so that a long bolt can be 
threaded % through the wood and 
through the two openings in the top 
part of the generator. Secure generator 
to vertical plywood by adding a washer 
and nut to the end of the carriage bolt, 
or at both ends if the bolt is headless. 

If additional support is needed, two 
other triangular pieces can be added to 
the other side of the vertical piece of 
plywood after the wires have been con* 
riected to the generator. 
- Connecting Generator to Bike. 
Remove the rear wheel. Take^he tire 
off and place the belt around the wheel . 
Put the wheel back on the bike and 
then place the bike s rear wheel on the 
stand. Drill a li-inch hole through the 
center of each section of the stand 
resting on the floor/Then put the bike 
and- stand on the 4-foot X 6-foot 
plywood sheet. 

Attach the other end of the belt from 
the bike to the generator pulley. The 
generator must be positioned so that 
the pjulley turns clockwise when the 
bike is pedaled. 

Attach the wires to the generator 
leads Ss shown in the drawing above. 
The positive ( + ) or ground lead is at the 
rear of the generator. The negative ( — ) 
lead from the rotating armature i? on 
the .casing. Although this lead is 
generally not marked, it is next to 
-another lead marked l 'F." 

Testing . . . One. Tico . . . Not rill 
car generators ar2 the same, so you wiil 
have to test the generator to mak*! sure 
that it is turning correctly. Connect the 
oth*r end of the taads to a vo^meUr or 
to a 12-vcU li^.v. a?*J ho»uer v.un 
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as those used in automobile tail lights. 
(Tne r leads can be connected to the 
holder or, with the help of a shep 
teacher, soldered directly to the base 
and sida of the bulb.) 

Have someone pedal the bike while 
you hold the generator to the plywood 
to keep the belt taut and align ed . Watch 
the voltmeter (or buIbH to see if 
electricity is produced. If it isn't, change 
the field lead so that it is^connected to 
the negative pole rather than to the 
positive lead. This will probably solve 
the difficulty. 

If not, turn the generator around so 
that the pulley turns in the opposite 
direction, and then vary the field con- 
nections as mentioned earlier. The 
person pedaling will know when 
electricity is beinc^produced because 
the bike will become h^rd to.pedal. 

Almost Finifhed. Once you are sure 
the generator is working properly, 
carefully align the belt on the wheel and 
pulley. The belt should be reasonably' 
tight and should ride in the middle of 
the wheel^and pulley when they are 
turning. 

Mark the positions of the holes in the 
bike stand and generator support on 
the 4 X 6 ft plywood sheet. Drill 1 ?-inch 
holes through the plywood, counter- 
sink the bolts, and bolt the bike stand 
and generator support firmly- to the 
base. To make fine adjustments in the . 
belt alignment, it would be better to 
have short slots rather than holes fcj* 
the bolts used with the bijk'3 stand To*? 
stand can then be mowd slightly ticht 
or left to obtain better bA alignment. 

The bike generator is now readv for 
student use and e>. ; j*>riuier.iat ; .on. 
Generate >hat power artd tell us hclv 
you use it. Ma<,be vou'i! earn tine of our 
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GRADHS 7-9 
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CONCEPT: 



'o. I J fnarny rpsources aro many and 
Lppr a long- period of history. 



ACTIVITY: 



varied and have evolved 



LEARNING ABOUT THE THNNHSSfiH VALLHY AUTHORITY 



S 



MATERIALS: 



Maps of the Tennessee Valley region, colored pencils, pens. 
Pencil and paper for answering of questions. 




Provide students with maps of the Tennessee 
Valley region and have them locate and label 
one or ..more of the following groups: 



A. 
B. 
C. 
D. 
B. 



Hydroelectric dams 

Steam Plants ' . * 

NUclear plans * 

Tennessee River and major tributaries 
States in the TVA region of service 



II. After studying TVA materials, have students 
answer appropriate questions concerning it. 



(See attached sample list.) 



eXrUfCTi-O RESULTS: 



I 



ERIC 



Students will become familiar with TVA, what it is, 
what it is doing, its functions, and how the federal 
government has been involved in this project. 
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lITMNUSSJili VAUJiY AUTHORITY 



1 



What 



is TVA> , 
Wh&i and how was 1VA created? 

What ar<> the basic objectives of the Act creating IVA'r 
What states make up' the TVA region? 
By whom are tie top affairs of 1VA administered? 
How are they chosen 7, * ' , 

What are em ploy went totals for TVA? 

What employment opportunities are available at TVA /or young pe 
Why are TVA- "dams called multiple-purpose dans? t 
How many dams are in the Tennessee Valley water . control sys/tem 7 
Why do TVA lake levels fluctuate? \ 
Hew. -do TVA reservoirs reduce flood damages? 
13-T wTvich TVA dams have navigation locks^ 

14. Why did Congress authorize TVA to generate and sell electricity 
What power facilities does TVA operate? 
Why are steam plants neeped? ^ 



3. 

4, 

5. 

6. 

7< 

8. 

9. 
10. 
11. 
12 



15. 
16. 

3*. 

18. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 



28. 



How much coal -does TVA uke in its steam plants? 
Why are nuclear plants used? • . \ * 

How is TVA power distributed? { 
Why do rates keep going up? 

Does the American taxpayer pay for the TVA pdwer system? 
How much is invested in the TVA power system? 

Is TVA involved in the research and development of new\^nergy s 
Why does TVA 'urge, efi«rgy conservation?' ~>L ^ V 

What recreation facilities are .located on TVA lakes? ■ * 
Is TVA concerned' with environmental issues? 

What does TVA d© tohelp communities plan for the wj^ip use of 

their land, *a:Lr, and water resources? 
Vhat ^.s TVA»s "Fertilizer program"? 
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1 J c.Kir^y r^^ourcns, many and 

(. «>v*r .» long period of history. 



var:..o<i and havp o»vol\ted 



ACT IVTTY: 



BIOGRAPHICAL RESEARCH - HNfiRGY CONTRIBUTOR 'S 

: ^ - 



MAI S3L\LS: 




Pencil, paper. Source jna teriajT"on f amobs^contributors' 
to the^field of energy. Library facilities. 



v-/ 



GC£STfcT> 




Thomas 
Thomas 
Jar»es 



Savery 



Watt. 

Richard TrXyithick 
Olivpr Fvans 
Robert *Ful ton 

dwin Drake 
bert Sinste^n 
Lenoir. - France 
*olta U Italy 
Charles Parsons . ' 
Robert Goddard 



HHave students select one or more of the 
.well-known contributors to the field of 
Reports may hp gitfen orally or in writte 

I 

-George Stephenson 
Siegfried Marcus 
Gottlieb Daimler 
^Nicholaus August Otto 
s> Enrico F«rmi 

John Erickson. y 
«ob«rt Opponheimer 
Joseph Henry 
^Michael Faraday 
* iCar] Benz ^ 
Rudolpf Diesel / 
Henry Ford . 



f ollova 
energy, 
n form: 



i 



I 



r 



o 

ERIC 



Students will learn more ahput prominent individual 
who have made contributions to the field p4l~-energy . 



/ 
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.rONfJwrfvA-TTON O F ^ ENERGY: 


'GRADES 7-9 




HOME A - N .n SCHOOL * 


• 


♦ ♦ 




i 





I 



CC1NCHPT: 



No. 2. A s much as 30-50^of the energy consumed in tneV 
^ U.S. is wasted/' 



ACT fVlTY: 



ENE.7GY QUESTIONS 



MATERIALS: 



s Student copies of charts and questions 

• J 



SUGGESTED PROCEDURE: 
1 1 



J " 



Havre students study both chart and picture 
and answer questions. 

( „ 
Discuss correct answers with students afterwards. 



HJjD RESULTS: 



Students will loarn about the;di\, ision of 
e ne.ro y usp in 'the U.S. and other noneral 
information about energy. "... ... 



ERLC 
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4 " 



V 



.1 




< 



Which usar has the greatest dependency on oil? 

a. Industry 

b. Transportation \ 

c. Residential and Commercial ' 

d. Electricity ' ' , 



^. The information on this diagram shows 

a. -the part of every tax dollar that is spent for 

Americans* energy needs. 
fc>. the categories for fuel consumption, in .the United 

States. 

c. how much oil the United States impprts each year. 

d. the environmental effects of oil^Ise. 




Look at the picture , then decide whether these statements are true- 
CD or false (F) . 




3. Oil spills affect .coastal waters even more than deep 
ocean waters. 



An oil spill means money lost to someone.. 
The picture shows^gnergy is being transported. 




£ . A national speed limit could have an effect on what is 
shown in the picture. 



7. v It takes energy to transport energy, 

y. Conservation of gasoline would mean we would have to 
import less oil. 



Choose the best answer for the following question, . 

<f * Reduce the average speed of automobiles and you will 

reduce all the following EXCEPT 

a, the need for tanker ships of oil from other places 

b, the amount of pollutants in the air ? ^ 

c. . the number of highway deaths 

d. , the need for automobile factories 24 



>JK 2 



J *s":imt:h as 31-5 
] jT » ^ ? v Ly wasted. 



50% of tli a energy' consumed in the 



\C7IVIlSY: 



THST YOUR. fa. Q. puis) 



•A13RIALS: 



Student copies, pencils. 



2 



Have students work individually on qsxiz 
Go over qui^ with students. . 



Ihis quiz can be aged ^s a pre-test if desired 
before getting into depth into energy education'. 




sWiiCTUD RESULTS: 



Students will begin to thi nk more seriously 
about energy education and see that there is 
a lot to think about and learn. 



I* 



-J«. 



Test Your E.Q.* * 



Take this quiz to check your knowledge and understanding 
of energy-environment issues. When you have marked 
your answer, turn to page 24 to see how well you have done. 




How much of the 
energy used in pas 
stoves supplies the 
pilot lights? 
v a. 10',, 
b. 25' < 
' <\ 50', 



andescent 
la*n\jLand a fluorescent lamp 
ImvAthe same light output : 
Which uses energy n)ore 
elliciently ? 

a. fluorescent 

b. incandescent 

c. both about the same efficiency 

3. How many soft 

drink cans can be 
manufactured from 
recycled aluminum with 
the energy needed to 
* make a single can from 
aluminum ore? 
a. three 
b. five 

* Envryy Quotient. , ^ twenty 



1 4. How much heating oil 

would be saved on a typical 
winter day if the attics of single 
family homes that needed 
insulation were properly 
insulated V 

(a) Z7< 

(b) 8', 

(c) 50'; M 



.7. 



5. How much of 

the energy stored in crude 
petroleum is lost between the 
oil well ai\d a moving ear? 
a. 20' ; 



b. 



<>o'.; 
9ov; 



How much 
faster than 
their rate of 
production 
are we 
consuming 
lur fossil 
fuels? 

10 times 
o. 1,000 times 
, c. 1,000,000 times 




Which of the 

following fuel 
resources is in 
greatest danger 
of exhaustion? 
a. coal 
b. petroleum 
c* natural gas 




8* What fraction 

of the world's 
energy conaumpti6n 
occurs in the U. S. ? 

a. over 10% 

b. over 20% 

c. over 30% 



The heat energy of a 
gallon of gUsoline 
is equivalent to 

a. 5 man-days of labor 

b. 15 man-days of lair 

c. 25 man-days of ^or 



10. In the year 2000, 



American total energy 
demand will be: 

a. the same as todpy 

b. twice as much 
as today 

c. three times as 
much as today 
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Score 1 for each correct answer. 
0—6 Poor, G — 7 Fair, 8—10 Good. 

ANSWERS: 

^ 1. (c) Approximate ly half of the pas used in a gas stove is used to fuel 
tht pilot lights because pilot lights burn continuously. 

2. (a) Fluorescent lights give off three to four times as much light per 

watt of electricity used as incandescent lamps do. One 40-watt 
« fluorescent light gives morejfght than three 60-watt incandescent 
bulbs (and the annual savings may be as much as $10) . 

3. (c) Aluminum is a very energy intensive material with the largest 

share of the energy going tp process the ore. Recycling is a 
great energy saver. The nation's total throwaway containers 
equivalent energy waste is equal to the output of 10 large 
nuclear power plants. 

4. (b) If attic insulation were added to the 15 million singH^family 

homes that need it, it would save about 8 percent of \he heating 
oil previously used on a winter day. 

5. (c) Ninety-four percent of the energy in the gasoline from crude 

petroleum is lost in making your car move. The efficiencies of 
the most important steps where energy is lost are:* 



producing the crude oil 96% 

refining , 877r 

gaaoline transport 97 ( A 

engine thermal efficiency * 29% 

engine mechanical efficiency " 71% 

rolling efficiency ' 30% 



The total efficiency of the system is found by multiplying the 
six factors together: 6% . 

6. (b) 15 man-days of labor. Said in another way, one barrel of oil, ' 
contains heat energy equivalent to the ehergy of a man at hard 
labor for 2 years. 

% * 7. (c) In less than 500 years man will have consumed essentially all of 
the coal, ojl. and gas that nature started forming 500,000,000 
years ago. By comparison, that same fraction of a calcndav year 
is approximately 30 seconds. 

8. (c) More than a third of the world's energy is consumed by the 6% 

of the world s population residing in the United States. 

9. (c) Natural gas reserves in the U. S. are expected to be exhausted in 

about 40 years. Petroleum should last for a century. Coal, 500 
years or so. 

10. (b) For more than a century, American demand for energy has 
doubled, on the aversgc, every 20*25 years. * 



A 
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2 J s :nuch as 3O-50"5 *h« 



energy consumed in the 



ACTIVITY: 



Use the draftometer to see where a.ir fioes in and out 



J 

MATERIALS: 



P«ncil, Plastic Wrap, Tape 



( 



S'JGGHSTCD PROCtfDlXRS: 



EXPECTED RESULTS: 



Make a 
draftometer 
like this one. 





Cut a strip or piastre 
food wrap 12cm x 25cm. 

Tap* th# atrip to a panel I 

Blow gantly and sas how 
fraaly tha plastic responds 
to air movamant . 



Nota: A forced air furnaca 
must oe off to use a draftomstar 
or youjwiii gat false drafts. 



Hold it upJ in front of the windows to check the 
direction of drafts. 



Students will have an easy and inexpensive way to* check for drafts 
in various locations of homes, buildings, schools. 



X 



I 9 
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No. 2 



(As B 
U.S. 



*Uch as 30-50% of th« energy consumed in the 
is wasted. • . 




A » WHAT CAN YOU DO TO SAyfi £ NfiRG Y 7 * 
B. jVs EVJSRYOIVB'S jogj- „ 

J . ' ^ " - 

Stud«nt copies of the two activities attached. 



v;gg£sted ruociinumi: 



Hive students follow the directions given 
for each activity. 

h 

Go over activities after completion a&d lead 
discussion about different aspects of, energy 
conservation. ' 



V 



:ts 




j 



\ 



Students will think of ways to conserve energy 
in a variety of ways and learn how to plot 
enprgy consumption on a graph. 



ErJc 
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Activity MusUh y7 

What Can YOU Do To Save Ene 



Part 1 

Brenda s motherand Waynes father each work ten miles away from their 
homes In a five day week, each uses five gallons of gas driving to and 
from work Wayne s father drives alone. Brenda s mother is in a car-pool 
in which she takes four other persons to work l( each bf her passengers 
drove, each would also use five gallons of gas a week. Now that they 
car-pool, how much gasoline does Brenda s mother help save each 
week? . 



each year? _ 
save energy? 



How could Wayne's father help 



The Bailey s are going away on vacation They are concerned about 
burglars and want a light on in their house from 7:30 to 1 1 o'clock each 
evening Can you suggest how they might do this without wasting * 
energy? , 



J ^acting the right size electric light bulb can help save energy. On the 
ackage is listed the number of watts (the amount of power needed to 
lake the light bulb work), tfy lumens (the brightness of the bulb), and 
..)e number of hours the bulb will last. With tbis information, how could 
you select the most efficient bulb? 



rgy? 

Part 2; 

Below are the Hazleton's heating bills for two different years. During the 
first year, they had no insulation in their 1800 sq. ft. home. At the end of 
the year they had their house fully insulated, so the cost of heating their 
home went down/ On the graph below, place a dot for the cost of each 
heating month of the first year. Then draw a black line between the dots. 
Oo the same thing in red for the following year. Compare the Hazleton's 
savings with insulation. 

How much did they save in January? , „ 

How much for fhe entire heating season? 

First Year Following Year 

" October $24 $20 . 

November $61 $45 

December $98 $70 

January $135 $95 

February $116 ! ! .$80 

March $98 $70 

April $73 $50 



John and his sister are going to wash clothes. He wants to do his three 
shirts separately. His sister wfints to do them with her five blouses. Which 
way wijl conserve pne/gy? _ .... 



-Why? 



Jack has just come indoors after skating on the pond and feels cold. He 
wants to turn the thermostat up to 80° F. His mother tells him to leave it 
where she has set it at 68° and put on a sweater. Who is more energy- 
conscious? . , _____ • ' .... 

Why?_ 
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Oct. 


























Nov. 


























Dec. 






* 




















Jan. 


























Feb. 


























*Mar. 


























Apr. 



























4* 



4* 4* 4* V«4 4» & r=- 1- t-? 

^ 4fr 4* V> 4* 

Do you think insulation would help to lower air-conditioning bills? Why or 
why not? ; , \ ^ _; \ 

' - • 32 ' 



Activity Master 18 

it's Everyone's Job! 



Read the idea lor conserving energy in the column headud Conservation Method. 
Then answer the questions in the spaces provided. 



Conservation 
Method 



Flying passenger 
airplanes only 
when they are 
lull 



Shipping freight by 
train instead of 
truck 



What sector of 
society? (circle 
one or more) 



transportation ' industrial 

St 

comrparctat residential 





What energy 

resources does 

this save? 

(write: natural gas, 

petroleum 

or coal) 



Does It use 
less energy? 
(Yes or No) 



Does It use 
energy more 
* efficiently? 
(Yes or No) 



How can we encourage 
this conservation 
measure? fc 
(brainstorm as many 
ideas as you can) 



Replacing incandes- 
cent light bulbs 
with fluorescent 
lights 




Reducing heating 
and. cooling 
where spac^ is 
unoccupied 




Recycling steel, 
paper, glass, 
aluminum' 




Developing' and 
using mass transit 
systems 




ERIC 
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/OTTVTTY: 



A s much as 3O-5O0K +u 

U.S. is wasted ^ energy c °"s™*d 



in the 



ENERGY PROVERBS! 



9 



MM I7IALS: 



Set of "proverbs," 3x5 cards, pencil, paper, magic markers, 
light colored construction paper, pictures from magazines 
or photographs, scissors, glue or paste. 



S" JGCiTST cD PROC« Wffc : 



1. Print interesting "proverbs" on 3 x 5 cards 

(These canjbe taken from Bible, Poor Richard's 
A lma nac . or a number of other sources. ) 

» 2 « Have students rewrite proverbs using energy 

conservation tips. These may be printed on 
the cards or placed on c,onstiHiction paper 
and illustrated with pictures, etc. 

Example: "A clean chimney keeps the house entire. " ^ 

"Twenty less frips saves a barrell of oil a day," . 

A stitch in time saves nine. 

An apple a day keeos the doctor away. 

A penny saved is a penny earned. ** 

You can't teach an old-dog new tricks. 




3. Create an pnergy bulletin board from 
0 student efforts. 



*ECTL*:) RESULTS: 



Students will think of interesting and clever 
ways to express energy conservation. 



0 

ERIC 



S 35 



J 



\* s u :? v •*« 7 in %• 



, :? o •-; ij 



\ v n 



n r 



u M E *? 0 Y: 



* C !! O O I. 




GIWOSS 7-9 



rSo. 2 J As much as 30-50"5 o 
1 U.S. is v/astfn'. 



f th«a snprny consumed in the 




MAI 77sTALS: 



ICH BOILS FASTER: WAT A 
UNCOVERED PAN OR A 

Hot plate • , - 
Pan with lid 
Watcji 
Water 

Styrofoam cups 
Metric measuring cup 

r ■ 

I- Turn on the hot plate. 



Add 500 ml of cold water — 
pyD lid. 




2- 



Place the pan on the hot 
plate, and start timing. How 
long does it take for the t 
4 water to boil vigorously? 




Empty the pan and let it cool. Add 
500 ml of cold water and cover . 
the pan. Begin timing when you 
put it on the hot plate. How long 
does it take to boil the water? 




ticco rd 







uncovered pan 


I — " 


covettd pan 





o 

ERIC 



Tho student will be Able to determine 1 why 
covering the pan saves energy. 
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GRADES 7-9 



ii • £ 11 iL » ~ -i il 



SCHOOL 



CONCUR: 



>Jr>. 2 J \s :nuch as 30-50% of th<3 
] *I.S. i. ? wasted . 



energy consumed in the 



ACTIVITY: 



CASH. FOR TRASH - Recycling Waste Materials Project 



MM j RIALS: 



Aluminum Cans 
Bi-Metal Cans 
Newspapers 

Plastic Sof.t Drink Bottles 
Glass Bottles ( NotWRefi liable) 



SrJCGSSlED PRCCZDUXE: 



\ 



Havp students collect materials for recycling. Can be 
under taken as a class project or for school-wide 
participation. 0 

See attached ad for details* 




Students can see the benefits of recycling waste 
materials and receive monetary benefits as well! 



9 
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CASH 





ERIC 



Announcing the newest innovotion in recycling-«lrlv*-thru, one-step, A " 
multi -material buy back recycling centers. These new centers are conve- . 
niently located in Kroger parking lots throughout the Nashville area. 
The materials vyhich will be accepted are as follows: 

• ALUMINUM CANS-Relatively free of dirt and other contaminates. 

(Separated) 

• BI METAL CANS (ALUMINUM STEEl)-Relatively free of dirt and other 

* contaminates. (Separated)" 

• NEWSPAPERS-Bundled or in grocery bags. (No Magazines) 

• PLASTIC SOFT DRINK BOTTLE S-C lean and free of caps. 

• GLASS BOTTLES (NON-REFILLABLE*) Metal free and color sorted. 

JSSSSl\ 143 McGavock Pike ^SEfcv 

D.n..so. f*gj\ 

RECYCLE ^gZ? 
CENTER HOURS: ^ 

MONDAY THRU SATURDAY 9 M.-S P.M. 

38 
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G.7AOHS 7-9 



-° tti'ich -vp 30-50^ of -ui<j r>nc»rrry consumed irv the 



LffARN TO Rh'AD yqjR cLECTRIC MfiTER! 



toncil, Paper* Charts showing examples of niters. 
Home electric meters. 



^•HcS Prices URu: 



- 1 * the suggested meter charts and explain how 

to iread the meter. Give, practice examples. 



2. r?n-d the meter at your home* % 

3. Record the readings for ? days. 
Subtract: how many kilowatt 
hour:- did you use. How does 
this comoare with other families? 



conservation techniques 



■After studyicvj < 

students may fysh to chart their own 
homp usage ovpr several weeks or 
nonths to s<?p conservation success. 



HOW TO READ 
YOUR 

ELECTRIC METER 




R**d ffce <4»*b-frow» rujKf tt> Ufrft copu 1Wl niters in 1ta 
or*Lr. 

it ju^t* p*?&<id. Ctt will *l<g*m ba IV*. IftgUgfl numbarf) 

T^c wttwba,*- dbow, u>ouJci ba. 
mxordad Uka~1WtV l^^QQ ' 



i : / 

.:X?^CT;:p RESULTS: 



rv^at^.*- vunVv rnQv*ibl4. V*4v»a% or 
qrw. U*r^a, m^lar* for tra. 



Students will Iwrn to road electric meter and- 
understand the meaning of Kwh - kilowatt hour. 
They should become more conservation-conscious 
in their own homes. 



9 
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OF £ N £ £ G Y: 

s c :r ooi. 



CONCEPT* 




GIZADES 7-9 



Nd * 2 J As :nuch as 30-50^ of the e 
< . yU;S. is wasted. 



nergy consumed in the 



ACTIVITY: 





JjXi'flCTJJD RESULTS: 



WHAT 

HOLDS HEAT LONGEST? 



MATERIALS: 

4 Juice cans 

Spray paint: white, black, green, 
and red 

(Of any other contracting color*) 

33^ Hot water (close to boiling) 
4 Thermometers; food colors 





black 



whit* 




add • tharmomatar 
to aach can 

add tha »ama 
amount of watar 
to aach can 



i Paint each can a different color. 

Fill each can with thejsame 
amount of hot water (at least 
40°C). % 

Add black water to all cans. 

^mlx dropa of all eolora togathar to gat black) 

Put a thermometer in each can. 



Record the water temperature in each can. 



colon 


Starting 
temperature 


3 
nun 


" mln 


9 

mln 


12 

^ mln 


15 
min 


white 












— ■■ .- 


* oltck 














t green 














L r, ° 















Record the temperature every 3 minutes until the water 
cools to about 20°C. 



Students may perform experiments which will help them better 
understand the effects of various colors in relation to heat 
retention. . 



n 



30* 
29* 
20* « 
15* 
10* 



^ake a graph of the results for each color. 



V 
Which 




held heat best? 



> 



Green can 



mlo «mln »mln I2.mln iMnln 



Summary question: A 

What Is the best color . 
to paint a house 
to keep it warm 
In winter? ^..J\J 



\ 




OTHER IDEAS TO EXPLORE: 



Which cup of coffee will lose heat faster -. 

a cup of black coffee or a cup of coffee* with cream In it?, 



1 
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G.TADiiS 7-9 



>in, 2 J As nuch as *50v r >0% of th« energy consumed in the 
] (i.S. i 3 ^asteH. ' 



ACTIVITY: 



.7\';'iilC7i r :n results: 



WHAT'S 
THE BEST 




MATERIALS: 



100 Watt bulb in ceramic socket— see drawings below 
A variety of Insulating and non-insulating materials such as 
wood, aluminum foil, fiberglass (7.5cm-10cm thick), glass, 
metal, newspaper, heavy cloth, etc. r 
4 Thermometers; cardb oard b ox; watch 
Masking tape ; knife jjggj ' 




Set up the box 
like this: 




bottom will 
b€ open 



tids vtsw 



cut windows hsra 



Thermometer 



insulating material 



Thermometer 



Tape four insulating materials 
over the windows on the inside 
of the box. 

Tape a thermometer to the 
outside of each insulating 
fnaterial. 

Record the starting 
temperatures. 

Place the light in^he center 
of the box. 

Turn the lamp on for 5 minutes. ~< 

Record the rise in temperature for each'material. How much 
better is the*best insulator compared to the worst? 




tor the lamp cord 



• - 

Students will be, able to experience first-hand experiments 
which will help them better understand properties of various 
materials in relation to insulation. 
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CONSERVATION 0 ENERGY: 



GRADES 7-g 



HOME AND 



SCHOOL 



CONCEPT: 



No. 2 



J As muc 

lu.s. i 



much as 30-50% of the energy consumed in the 
s wasted. 



ACTIVITY: 




MATERIALS: 



Research materials for students to use to learn more 
T.TslltloT federal eneX9V ^-ies, .^pgrams, and 

C S P L° f ^! he 0ffiCG °f Technical Assessment's Analysis 

of the Proposed Nati onal Energy Plan - 1977 ( Carter K d m. ) 



-SUGGESTED PROCEDURE: 



J. "Making Energy Regulations' 1 - U.S. Dept. of Energy 
<^"A New Start: The National Energy Act" - U.S. D.O.E. 

1. Have students assigned to work individually 
or xn groups on the various listings given. 

2. Have ijhem report orally on their findings, 
written reports may be turned in also. • • 

3. Discuss the 7 major energy goals of President 
Carter Use Chapter 12, Issues 5-12, in 
developing this. *. 

4. Have students check recent newspapers, magazine 
to become. better aware of President Reagan's • 
energy plans, especially in*conservation 



EXPECTED RESULTS; 



Students will become far more knowledgeable of 
the part government, especially at the federal 
level, is playing in meeting en< 



ng energy needs. 
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FEDERAL OFFICES AND AGHNCIHS (linergy): 
fiyOB - D#partm«*nt of Energy 

PROA - Bnmxgy Rpsparch and D<*volooment Admi ni strationc 

B HA - Environmental Protection Agency 

ffRA - Economic Regulatory Administration _ 

EIA - Energy Information Administration 

Environmental Liaison Division 

FERC - Federal Energy Regulatory Commission 

FEA - Federal Energy Administration 

NRO - Nati onal Regulatory Commission 

OCS - Office of Conservation and Solar Applications 

ORA - Office of Resource Application. ' 



MISCELLANEOUS : 

OPEC - Organization of Petroleum Exporting Countries 

TVA - Tennessee Valley Authority 

TENNBCO 

TENNESSEE GAS PIPELINE 
NASHVILLE GAS COMPANY 
SOUTHEAST POWER SUPPLY 
NASHVILLE ELECTRIC SERVICE 

METRO WATER AND SEWERAGE DEPARTMENT v " 



FEDERAL LEGISLATION/ PROGRAMS : 

National Energy Plan - 1977 (Carter Adm. ) 
Clean Air Act 

Solid Waste Disposal Act,- 1965 
Resource Recovery Act - 1970 
National Energy Act - 1978 
National Energy Conservation Policy Act 
Energy Tax A c t - 1978 
Natural Gas Policy Act - 1978 
Public Utility Regulatory Policies Act 
National Environmental Policy Act - 1960 
Dept. of Energy Organizational Act 
Materials Recovery Act - 1970 
Resource Conservation and Recovery Act - 1976 
Energy Security Act - 1980 
Federal Oqfean Dumping Act - 1974 
Residential Energy Conservation Progrkm 

TVA Weatherization Program 

NES Home Energy Audit (Nashville ElecT Service) 
NGC Home Energy Aud^.t (Nash. Gas Co.) 



\ 
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ANALYSIS OF THE PROPOSgD NATIONAL ENERGY PLAN - August, 1977 
Office of Technical Assessment (OTA) ~ j 
Congress of the U. S. ^ \ 



Purpose of 

energy 

conservation 



President Carter stated the problem of energy conservation clearly 
when he said, as paraphrased by Changing Times, that it was cheaper 
in the short run to save oil than to produce it, that productioirfaf oil and 
gas will keep pace with demand only if the government reduces 
demand, and finally, that increased production will in the end inevi- 
tably overwhelm the recoverable reserves. 

In 1977, President Carter initiated a national comprehensive en- 
ergy plan, aimed at the total flow of energy from the resources to 
conservation. He emphasized energy conservation as the cornerstone 
of the entire plan. More specifically, the plan had seven energy goals 
for 1985, with at least four of them suggesting a strong conservation 
program. The goals are:-/, 

1* Reduction of the annual growth rate in energy demand to less than 
two percent. 

2. Reduction of gasoline consumption by ten percent. 

3. A cut in foreign oil imports to six million barrels per day, less than half 
the level which would be reached without conservation efforts, 

4. Establishment of petroleum reserves of one billion barrels, about a 
ten-igonth supply. 

5. An increase in coal production of about 400 million tons annually, to 
more than one billion tons per year. 

6. Insulation of 90 percent of American homes and all new buildings. 

7. Use of solar energy in more than 2.5 million homes (U,S* Dept. of 
Health, Education and Welfare, p. J). 



Issue 5: 6tate, County, and Local Government Transportation j» 
Fuel Conservation 

Issue 6: The Role of Mass Transit in Transportation Energy Conservation 

Issue 7: "Transportation Regulation and Energy Conservation ' 

Issue 8: Scope of Buildings Conservation Program 

Issue 9:- Materials Available for Building Conservation 

Issue 10: Tax Credits* for Energy Conservation in Buildings 

Issue 11: Mandatory Standards for Major Appliances 

Issue 12: Communication of Conservation Information 



ENERGY TECHNOLOGY: SOURCES OF POWER by 
Davis Publications, Inc. " " 

Worcester, Massachusetts 
Copyright 1990 



nthony Schwa ller 



See ^Chapter 12: Energy Conservation, pp. 368-412 
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Federal Policy 



Background 



Several Acts have established national policies 
and programs for technologies which reclaim ma- 
terials and energy from MSW/ Taken together, 
they demonstrate Congress' growing commitment 
to resource recovery, primarily as a supplemental 
source of materials and secondarily as an alterna- 
tive source of energy. However, these Acts also 
demonstrate a continuing commitment to large- 
scale rather than to small-scale projects. Because 



systems appropriate for smaller communities may 
have problems not shared by large-scale systems, 
an analysis of current and upcoming legislation 
can help to identify those areas which may need to 
be addressed if these alternatives are promoted in 
the future. 

The Solid Waste Disposal Act of 1965, a part of 
the Clean Air Act Amendments (Public Law 
89-272, as amended), was the first major law pre- 
scribing the Federal role in resource recovery and 
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reclamation from MSW. The Act recognized the 
contribution of solid waste disposal to air pol- . 
lution abatement, and it encouraged the design 
and testing ot solid u'astc management and re- 
source recovery systems that would protect public 
health and the quality of the environment. To this 
end, it provided technical and financial assistance 
to State governments and interstate agencies in 
planning and developing programs for solid waste 
disposal and resource recovery. T^e Act also cm- 
t .lasized the need to improve management tech- 
niques and organizational arrangements for col- 
lecting, separating, recovering, anti recycling solid 
wastes and for disposing of unrecoverable residues. 

The stated purpose of the R esource Recovery 
Act of 1970 (Public Law 91-51 7)Tthc second of the 
three major laws, was to amend the Solid Waste 
Disposal Act of t965 "in order to provide financial 
assistance* for the construction of solid waste dis- 
posal facilities." The Act not only stressed new 
methods of solid waste disposal, but also empha- 
sized the importance of recycling and reuse of 
waste materials. In addition to monies allotted ta 
conduct studies in several related areas, the Act 
made grants available for demonstration-scale 
resource recovery systems "of all typfcs, and under 
representative geographical and environmental 
conditions." Further, its title 11, the Materials j 
Pojicj ^Act of 1970, e stablished the National Com- 
mission on Materials Policy and required annual 
reports to the Congress on studies of various waste 
generation, materials recovery, and waste disposal 
options, practices, and policies. Under this Act 
the Administrator of EPA could fund resource re- 
covery demonstration projects; award grants for 
State* interstate, and local planning^ and recom- 
rfftnd guidelines for solid waste recovery, collec- 
tion, separation, and disposal systems. 

The overall intent of these two laws, as ex- 
pressed in the legislative finding* of the 1970 Act, 
was to enhance the quality of the environment 
t .and conserve materials through the development 
of a national materials policy. Both emphasized 
that the primary responsibility for MSW collec- 
tion and ^lijposal rests at the local level. 



The Re 



>urce Conservation and 
Act of 1976 




Between I^O^and^T^, when th ^Resourcc^. 
Conservation and RecovenrAct (RCRA) (Public 
"Law 94-580) was passed7~tfte issues of alternative 
energy sources, of materials recovery, and of tech- 
nological sire and complexity had become mofe 
important to Congress. RCRA reaffirmed that 
"the collection and disposal of solid waste should 
continue to be primarily a function of State, 
regional, and local agencies/' but it also found 
that u the problems of waste disposal have become 
national in scope . , . and necessitate federal ac- 
tion." While protecting public health ar*i en- 
hancing the quality of the environment remained 
a major function of the Act, it also sought to en- 
courage the recovery of energy and materials from 
MSW. v 

RCRAs stated purpose was to "provide tech- 
nical and financial assistance for the development 
of management plans and facilities for the re- % 
covery of energy and other resources from dis- 
carded materials." It established an Office of Solid 
. Waste in EPA, through which all of the designated 
responsibilities except those pertaining to R&D 
were to be carried out (sec. 2007). Thus far, EPA 
has provided financial assistance to approximately 
66 communities for feasibility analysis, develop- 
ment of a procurement strategy, and the solicita- 
tion and selection of contractors to design and 
construct facilities. * 

The Act also encouraged Soates and munic- 
ipalities to take a more active role in the de- 
velopment of resource recovery projects. It called 
for the creation of "Resource Conservation apd 
Recovery Panels," which were. to M pr6vide State 
and local governments upon request and without 
charge teams of technical, financial, marketing, 
and institutional specialists to render assistance on 
resource recovery and conservation" (sec. 2003). 
EPA, through its Technical Assistance Panels Pro- 
gram, provided staff and consultant expertise in 
these areas to over 160 communities daring 1978 
and 197^, EPA also provides States with funds to 
develop comprehensive plans for dealing with all 

/■ . ■ 



97 



-*7 



areas of MSW management, and it has established 
planning requirements that require the removal of 
State laws that impede contracting for these proj- 
ects. As a further aid, EPA has drafted. a guide ex- 
plaining how States can provide . technical as- 
sistance, financial assistance, information dis- 
semination, -and other services to local com- 
munities. 

Furthermore, in a notable expansion upon 
earlier legislation, RCRA required the Depart- 
ment of Commerce to promote the dissemination 
and commercialization of resource recovery 
technologies by providing: "1) accurate speci- 
fications for recovered materials; 2) stimulation of 
development of markets for recovered materials; 3) 
promotion of proven technologies; and 4) a forum 
for the exchange of technial and economic data 
relating to resource recovery facilities" (sec. 5001). 

The Department of Energy (DOE), like EPA, 
also provides funds for feasibility studies by com- 
.-munuies that are considering resource recovery 
projects. DOE also conducts and funds research 
into the basic science and technology underlying 
various processes for resource recovery. 

Finally, beyond the provisions which promote 
recovery of energy and materials from solid wastes 
generally, RCRA contained several specific provi- 
sions which bear upon the technologies* appro- 
priateness for local development. The first pro- 
vided for information exchange among the several 
levels of government, and between government 
and private firms, regarding technical and eco- 
nomic levels of performance that can be attained 
by various available resource recovery systems" 
(sec. 1008); this information on the range of avail- 

• ableaTt ernatives should aid local governments in 
choosing systems appropriate to their heeds. Sec- 
ond, the Act required the EPA Administrator to 
Undertake a comprehensive study and analysis of 
systems of small-scale and low-technology waste 
management." (sec. 8002) Although the subse- 

J qucnt report has not received wide distribution, 
EPA s Office of Solid Waste has launched a Small- 
Scale and Low Technology Program designed ex- 
plicitly to respond to the waste disposal needs of 
small communities. This program is likely to en- 
courage the diffusion of small-scale Ethnologies 
rhat are appropriate for local development. 



There is, however, one provision in rhe Act 
which may mitigate against small-scale tech- 
nologies: section 8006 authorizes Federal grants 
^for the demonstration of resource recovery sys- 
tems; but subsection 80Q6(c)(B)(2) requires that the 
staare paid by a Federal grant for the construction 
of a project which serves only one municipality 
cannot exceed 50 percent, while if a project serves 
more than one municipality the grant can pay for 
75 percent of construction costs. This provision 
may allow several municipalities to build larger 
facilities and to realize economies of scale, but it 
may also cause individual communities to lose 
control over the design, financing, and operation 
of their own resource recovery systems. 

Other laws Having an Impact on 
Resource Recovery 

The Energy Security Act of 1980 (Public 
Law 96-294).— Title II of this Act contains several 
provisions dealing with "municipal waste biomass 
energy." It reconfirms the Federal Governments 
commitment to research^ development, and dem- 
onstration of energy-from-waste technologies, but 
it also strengthens the existing mechanisms for 
promoting the adoption of these technologies. The 
Act broadens DOE's power to encourage the con- 
struction of municipal recovery projects by in- 
creasing the Federal share of construction loans to 
80 percent and by allowing risk guarantees of up to 
90 percent of principal and interest (sec. 233). The 
Act also allows DOE to make price support loans 
for existing projects and price guarantees for new 
projects (sec. 234). Finally, the Act established 
within DOE an Office of Energy from Municipal 
Waste to administer these programs. 

The Energy Tax Act of 1978 (Public Law 95- 
618).— This Act contains provisions that should 
influence resource recycling and recovery. The 
first provides an additional 10-percent investment 
tax credit (for a total of 20 percent) for the pur- 
chase of equipment used to recycle ferrous and 
nonferrous metals, textiles, paper, rubber, and 
tot her materials for energy conservation (sec. 
301(c)(0). The additional credit is available for a 
wide range <jf equipment placed in service after 
October 1, 1978. The second provision sets recy- 
cling targets for major energy-consuming in- 
dustries,, including the metals, paper, textile, qnd 
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rubber industries. Specific targets will be set for 
the increased us<; of recycled commoditie*TJttTtHe 
next 10 years. c 

Amendments to Internal Revenue Code of 
1954— Exempt Organizations (Public Law 94- 
568).— Section 4 of this Act requires that "the Sec- 
retary of the Treasury, u\ cooperation with the 
Administrator of EPA, make a complete study and 
investigation of all provisions of the Internal Rev- 
enue Code of 1954 which discourage the recycling 
of solid waste material, and that he should report 
his findings to Congress, along with specific 
legislative proposals and detailed estimates of their 
costs/* In compliance with this requirement, the 
Department of the Treasury published Federal Tax 
Policies: Recycling of Solid Waste Materials (Feb- 
ruary 1, 1979). 

>/ The Federal Ocean Dumping Act of 1974 

(Public Law 92-532, as amended by Public Law 93- 
254).— While the general intend of the Act is the 
international protection of the oceans, one of its 
major effects has been virtually to eliminate the 
disposal of domestic solid wastes in the ocean. To 
the extent that it precludes the use of a former op- 
tion for solid waste disposal, this Act increases the 
amount, of solid wastes that communities must 
deal with. 
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G.TADHS 7-9 



No 



. 2 j^As ir»uch as 30-5Q"S of th 
1 U.S. is ww s ted. 



a energy consumed, in the 



ACTIVITY: 



IS YOUR SCHOOL WASTING 



J4E«E 



NAT^mALS: 



2 Thermometers 
Measuring tape 



SUGGESTED PRCCED'Hii: 



Take a tour around 
your school. Make 
a list of energy 
conservation 
measurps for your 
school. How can 
you implement your 
suggestions? 





Measure and record the 
window and wall 
temperatures in your 
classroom. 

Record your thermostat 
setting. How do the 
temperatures compare? 



Measure, the total areas of 
the windows. Measure the 
total area of the floor. 

4 



A : — — — - 

Temperature comparison 


window 
temperature 


wall 
temperature 


thernhoatat 
aetjlng 


\ 










-JL . 



' WlhdowJFIoor Rfttlo 


area d 

windows 


tree of 

floor 


wmdow/fioor 
ratio 






1 - " ■- — J 



4. 



Divide the floor 
measurement into the 
window measurement to 
get the window to floor 
ratio^ ratio greater than 
10% ra an energy waster. 



){.'< t'fiCTHD RESULTS:" 



The student will be able to determine is heating 
energy is being wasted' at school. 
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GRADES 7-9 




No. 2 



J As much as 30-503 of 
"\ 0.5. i-i wasted. 



the energy consumed in the 



ACTIVITY: 



THINKING ABOUT ffNBRGY CONSERVATION IN PERSONAL LIVES 



MA12RIALS: 



Copies of questions for each student. Pencil, paper. 



/ 



-JJGGuSTED PRCCED'JUii: 



1. Give each student a cdpy of the questions attached. 

tywe them work individually on obtaining the correct i 
answers. * 

2. Discuss each question with the class. ** 

3. Let each student formulate a new energy conservation question 



."XI'ECTED RESULTS: 



Students will see a variety of ways in which energy 
savings can be made and the importance of conserving 
it wisely. 
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CONSERVATION OF ENERGY QUESTIONS 



Both the Smith Family and Wright Family homes contain 

1500 sq. ft. of living space. Each family uses electricity 

in their homes. The Smith Family uses an average of 1250 kwh 

monthly while the Wright Family uses 1400 kwh normally. 

The Jones Family uses approximately 1600 kwh of electricity 

monthly for tlyir home which contains 2000 sq. ft. 

The currect NFS rat« is 4{i per kwh of electricity used. 
Figure the average monthly bill for each family. Which 
family would seem to be less conservation conscious in 
their electricity usage? 



Think of several reasons why (generally) there could be 
noticeable differences in the electric bills among thej 
and other similar homeowners. 



Besides going to work or school, list several other instances 
when people might conserve energy/money on transportation 
through commuting, sharing, pooling, etc. 



Two air conditionditioners are on sale at Sears. Brand X and 
Brand Y are both rated at 10,000 BTU/hr. Brand X costs $395 
and operates on 1 kilowatt of electricity. Brand Y costs 
$195 and operates on 2 kilowatts.^ Electricity costs 40 per 



kilowatt 
A. 
B. 
C 
D. 
E. 



, Which statement 
X will cool a room do 

Y will cool a room fas 
X is more efficient in 

Y is more efficient in 



hour. 
Brand 
Brand 
Brand 
Brand 

Both X and Y cost the same amount to operate for an hour 



uer 

faster, 
ter . 

its use of 
its use of 



energy 
energy 



Assuming that both air conditioners are operated for an average 
of 1000 hours per year and have a lifetime of 10 years, which 
statement is true about the overall cost over the lifetime of 
the air conditioners? 

A. Brand X costs $200 more. 

B. Brand X costs $100 more 

C. They both cost the same. 

D. Brand Y costs $100 more. 

E. Brand Y costs $200 more. 
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GRADE'S 7-0 



•fa 



ft " 



No. No. 2 



ACTIVITY: 



KILOWATTS AND ELECTRIC BILLS! 



MA TCI? IALS: 



I 



n^J^K??? 8 f She * tS ( att * ch *<J), Pencil, paper. 
Hl«ctric bills from home, if available. 



8 • ;C.GG ST HD PROC iiD( J : 



1 



1. 
2. 
3. 



ApLE QUfiSTIONS : 

t 
1 

6. 

I 
I 

I 

I 



Have students do work sheets on kilowatts. ' 
Have students do work sheets on meter reading. 
Work on interpreting and verifying accuracy of 
personal electric bills ' curacy or 




V<«u Corflrrv*: Today. 
We .Serve Tomorrow " 



Reading date 

No. of days in reading .. , lc 
Kilowatts used last yr. "1115=02295 

for same period KRIGHT .JAMES E 

Present kilowatt readina 1825 * ,VM 1H%,mm 

Gross, net cost ^^^-^^ 
Calculate accuracy of , 1 

fuel cost using 




"You Conserve Tinhtv 
We Serve Tomtni.<« 



729- 1 153975 Illl5~022950-S) 529 [15 3975 



current elec. rates. 



RESIDENTIAL 
STATE SALES fix 



Ufl MAO**! oa f f 

15616 05/22/81 
1^421 04/23/81 



RESIDENT I All 



WRIGHT, JAMES E 

1825 SttViCt AD0«$S 0* i^r.^ 

hiFi r.nMF in ■ , 

17342 06/23/81 
15616 0 5/22/81 



• 72 STATE 



U95.KWH fSEO 48.26 !T2inaiHir5 ~"7 (J . 3 

SALES TAX KOI 



*• Ani CI* At »IM ■ 


TOtAV N*> NOW CH* 


1 






51.39 06/llj 

1 

J 


48.98 


tota1~ghoss ani 

74.90 


01* AFTfH 

07/li 




TOTAi NIT N6w 0l> 

71.38 






1 







T 



I 



Students will learn meaning of kilowatt hour, 

use' 'savings^ -*« ^-iS^iirgy 

bill. 9 ' d determin * accuracy of electric 
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RESIDENTIAL RATE— SCHEDULE RS-10 
(Revision of April 2, 1981) 



TO BE APPLIED TO ALL METER READINGS TAKEN .ON AND AFTER APRIL 2, 1981 

Availability 

This rate shall apply only to electric service to a si ngTS- family 
dwelling and its appurtenances where the major use of electricity is for 
domestic purposes such as lighting, household appliances, and the personal 
comfort and convenience of those residing therein. Any such dwelling in 
which space 1s occasionally used for .the conduct of business by a person 
residing therein may be served under this rate. Where a portion of a 
dwelling is used regularly for the conduct of business, the electricity ' 
consumed in that portion so. used shall.be separately metered and billed, 
under the General Power Rate; if separate circuits are not provided by 
the customer, service to the entire presses shall be billed under the 
General Power Rate. 

Character of Service 

Alternating current, single-phase. 60 hertz. Voltage supplied shall 
be at the discretion of Distributor and shall be determined by the voltage 
available from distribution lines in the vicinity and/or other conditions. 
Multiphase service shall be supplied in accordance with Distributor's 
standard policy. * » 



Base Charges 



Customer Charge: ' 
'$2.10 per delivery point per month 

Energy Charge: * 

First 500 kilowatt-hours per month at 3.453 cents per kilowatt-hour 
Additional kilowatt-hours per month at 4.157 cents per kilowatt-hour. 

\ « Adjustment 

* 

The customer's bill for each month shall be increased or decreased in 
accordance with the current Adjustment Addendum published by TVA.\ 

y Minimum Monthly Bill . 

The customer charge .constitutes the minimum monthly bill for a/l customers 
served under this rate schedule except those customers for which a /higher minimum 
monthly bill is required under Distributor's standard policy because of special 
circumstances affecting Distributor's cost of rendering service. ! 

; <. * . • ■ 

V Payment • ^. 

t 

Bills under this rate schedule will be rendered monthly. Any amount of , 
bill unpaid after due date specified on bill may be subject to additional 
charges under Distributor' s 'standard policy. 
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Single-Point Delivery 



The charges under this rate schedule are based upoq the supply of service 
through a single delivery an4 metering point, and at a single voltage. If 
service 1s supplied to the same customer through more than one point of delivery 
or at different voltages, the supply of service at eacb^elivery and metering 
point and at each different voltage shall be separateiyftetered and billed under 
this rate schedule. 



Service 1s subject to Rules and Regulations of Distributor. _ 

« ■ 1 
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•NASHVILLE ELECTRIC SERVICE 
RESIDENTIAL ENERGY OEPT. 
(615) X47-35& 



WHAT IS A KILOWATT -HOUR T 
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Tak. a look at an ordinary light bulb and you will 4* 



notlo. that lt.ti.ttag. la lndlo.tad. Por .xaapl., tha 
bulb wight r.ad 100 watt., 60 watt., I|0 watta. and .o on. 
Th. w.ttag. piarkad on a bulb lndlo.t.a tha amount of 
•l.otrlolty that bulb«wlll ua. In ono hour. 

For axa«pla, a lOO-w.tt bulb will u.. 100 watt-hour, 
of .l.otrlolty In 1 hour. Similarly, a 60-watt bulb will 
u.a 60 w.tt-hour. of .l.otrlolty In 1 hour. Bow many 
w.tt-hour. alactrlolty will a 1,0-watt bulb uaa In on. hour T 
watt-hour*. . 



Mill a 15-watt bulb uaa 30 watt-hour, of .l.otrlolty In 1 hour 



Sine a l|0-«.tt bulb will u.._ 



watt-hour, of .l.otrl- 

city in 1 hour, th.n th. .an. bulb will u.« watt-houra 

of .lactrlclty in 2 hour.. How many w.tt-hour. of al.ctrl- 

cltj will a UO-watt bulb ua. In four hour. T . 

To annwar thl. qu..tldn, yo V -u.t multiply th. numbar 

by tb. numb.r . *>» find th.t a 1,0-watt bulb will 

u.« 160 w .tt-hour. of .Uotrlolty In four hour.. 
tMH>a^iMMMMMia.aa^a<>a^aaaa^^<>aaa^aa#aaa'a^a)aa * ^ a . ..aaaaaa 



Answer th. foil owing t 

1, A 100-watt bulb will u.. 100_ 

.l.otrlolty In 1 hour. 

2. Two 100-watt bulb, will u.o_ 
of .l.otrlolty In 1 hour. 



of 



V 



1 How many w.tt-hour. of .l.otrlolty will 3 60-w.tt. 
3 bulo.ua. in 1 hour i in thro. hour. T % 



i 



Th. .varaga family will ua. many 100-w.tt bulba, many 
oth.r bulba of varying w.tt.go, .nd a numbar of ol.ctrlo.l 
.ppll.no.. a. wall. It la for thl. raaaon tha^tha typlc.l 
homa will probably ua* during on. month|a.v.r.l tboua.nd 
watt-houra of alactrlolty. 

Baoauao tha avaraga homa will uaa aavaral thouaaftd 
watt-hour, of alactrlolty In on. mont. It la mora con»anlant 
to maaaur. th. .mount of .l.otrlolty In . unit largar than 
tha watt-bour. Ona kilowatt-hour la aqual to 1000 watt-hour.. 
REMEMBER that a kilowatt-hour la largar than a. watt-4iour. 

Two kllowatt-houre aqual watt-houra. 

500 watt-houra aqual of • kilowatt-hour. 
How many w#tt-hour. .qual $ kllowatt-houre. , 

jf ffty 200-w.yt bulb, w .r. u..d for on. hour, th.y 
would uaa a tot.l of 5 t lmaa 200 w.tt-b.oura op 10QO wat^-hour j 
or } kllow.tt-hour. 

u Mua ww w MWi i a t iaaaa wat i itwn nnr^^^^* ' "'' « « ^aaaa.•^^*^HHHH^* 

ANSWER THE FOLLOWIMOt . 

1. If aaoh fluor.ao.nt tub. In th. lighting fUturaa In 

your ola.oroom la labalad l|0 watta, how many watt-houra 
of alactrlolty la balng ua.d In 1 tyror T How many 
* kllow.tt-hour. In I hour t 



2. 



How many kllowatt-hoVa la balng uaad today If th. light. 
In thl. olaaaroom ar* tumod on for 0 hour a t % ; 



3. In what oth.r w.y. ba.lda. th. ov.rh.ad lighting la 
•l.otrlolty u..d In tha olaaaroom T 
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UURWWQ ACTIYITT Oil HTTW RKADIHO 

Tha anount of alaotriotty Jo* uaa *• ■»«•«*•* by a NETKR 
attaohad ta your houaa or apartaant. An alaotriolty natar haa 
dial* an which ona or nor* rtaadlaa will point to tha mmbar or 
kllawatt-hanra of alaatrioity that you ha*a uaad tinea tha watar 
waa lnatallad. Ona af tha diala an tha natar will look Ilka thlat 



Dial 




Munbara on tha Dial 
ftaadl* 

Diraatioo naadla turna 



arour the illustbatiow m&L 



Thla Dial oounta 
unlta of 1000 
kllowatt«ho 
aaeh* 



Thla Dial oounta 
unlta of 100 * 
kllowatt-houra 
aaoh* 



Thla Dial oounta 
unlta of 10 
kilowatt «-hour« 
aaotw 




Thla Dial counts 
*ln*la 

kilowatt -hour a. 



' 0 %y 



\3 



\ 4 s « 



Dial D 



Dial Am Tha naadla turno in a olookwloa dlraotion. 

Dial B» Tha naadla turno In a oountorolockwiaa dlrootlon./ \ 

Dial 0. Tha naadla turna in * clookwloo direction. 

Dial D, Th« n«a<U« turn* In a oountarolockwlaa dir«otlon,^~^ 
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As tho noodla turns in a olookwlso or oountorolookwlso 
dlrootlon, it oounts on* unit of olootrlolty usod. Tho nunbor 
of unlto oountod is tHK LAST NUMBER PASSED BY THE MBSDLS, 

Tho diagram on tho pro coding pago of tho slnglo dial shows 
that on unit of olootrlolty has boon oountod* 

STUDY THK aooond Illustration oarofully to notloo that aovoral 
dials aro noodod to oount tho total nunbor of units of olootrlolty 
u»od in a homo* Tho roason for tho four dials Is that oaoh dial 
oan count only ton units, so oaoh dial as oxplalnod will oount 
a unit of a^dlfforont also* 

Motloo that tho noodlo on Dial A has Just passod tho nunbor 1. 
ThoroToro, this noodlo has Just oountod ono unit that moaauroa 

(l, 10, 1000) kllovatt-houra. Dial A noaauros_ 

kilowatt-hours* 

Tho noodlo on Dial B has Just oountod tho nunbor 9« This 

noodlo has Just oountod 9 units, oaoh noaaurln g (9 t 100 # 900) 

kilowatt-hours. Dial B roads (9. 100, 900) 

kilowatt-houra. 

Tho noodlo on Dial C has Just oountod tho nunbor 2. * 

<* Dial C roads (2, 10# 20) kilowatt -hours 

Tho noodla on Dial D has Just oountod tho nunbor 6. 
Dial D roads (6, 60, 1) kilowatt-hours. 

Tho oorroot oholoos for tho blanks abovs aro 1000, 1000, 100 
900, 20, 6. 

In ordor to got tho total roadjjtg of tho olootrlolty notor 
shown abova, wo must add togothor tho roadlngs on Dials A, B, 0, 
and D+ In other words, wo nuat add 1000, 900, 20, and 6 to gat 
a total of 19?6 kilowatt-hours. 
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Study tho motor below* Fill In tho blanks bonoath oaoh dial. 
1000 100 10 1 




kilowatt-hours kilowatt-houra kilowatt-hours kilowatt-hours 

Aooordlng to your oaloulationa, this Motor shows that a total 
o f * kilowatt-hours havo boon usod. 

Tho no tor shown bolow roads kilowatt -hours. 




This no tor roads _kllowatt-houra. 




Each month a wan from tho powor oompany io aont to your 
hoM to road your olootrloity motor., HIa Job is to dotormlno 
how muoh oloctrioity you uood during tho month* For oxon P 1o, 
•upposo your motor lookod llko thlo in tho month of April! 




According to tho motor, you havo uood to dot* — — , „ 

kllowott-houro of /olootrloity* 

In May, tho poroon from tho powor compapy nakoa onothor 

rood Ins* 




Ho ftndo that your oloctrioity motor now road? 

kilowatt-hbura. Stnoo tho April roadlng, you havo uaod _ 

kilowatt -houra. You find thlo by subtracting tha- April roadlng 
from tho Kay roadlng. 

YOU SHOULD NOW BE ABLE TO FIND AND READ THE UK TEH FOB ELECTRICITY 
IN YOUR. OWN HOME. 
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DAILY USE OP ELECTRICITY IK HY HOME 



, PATS 


Tina., 


ELECTRIC METER 
RRADIMO (kwh) 


KILOWATT - 
HOURS USKD 
DAILY 


•-, u 

* 


■ ' 

1« 




4 


v 1 ' — • 




2* 






i 




— - — j — - 

3« 








-> 1 ' -J 


k. 
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J* 
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ELECTRICITY RATS*VlCHEDOUt FOR ORBE* BAY (M^, 1975) 



ENEnOT C HA ROB 

Plat 200 Kwh at 
M tJtt 1300 KMh at 
Over 1500 Kwh at .0215 
Total Kwh at (Fuol Clauso) .00215 



SAM? LB BILL CONFUTATION! Suppose that your total 

slsotrloity consumption for tho Month amounted to 
500 Kwh. The charge for thla Monthly oonauaption 
would bo flgurod out In this way. 

Flrat 200 Kwh at ♦.0U3O W.60 

Next 300 Kwh at $.0260 #7 .00 

Total of 500 Kwh at ♦.00215... jUOg (^wl Clauao) 

Total*. 117X8 



WORK SPAOB FOB ABOVB COHFOTATIOBSt 



6000 

! ?00 

; YJo oo 
■ 7. 



360 

~7foo~o 
6oo 

'/.V 0 o o 



»oo a is~ 

X ^00 

40 o o 
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COMPUTIMO KLECTllIC BILLS - 

Work all problems on thl* paper showing tho calculations 
for saoh. Uss ths Orson Bay rats sohsdulo to do thsss. 



1. Hr. Collins road his mstsr at tha beginning of Hey 

It read U335 Kwh. When he subtracted the April reeding 
of 3916, he found ths number of kilowatt-hours ho used 
in ons month. What would his electric bill amount to 
in Oroan Bay t 



2. Can you find an error in thla bill f 



Hr. J. J. Jonas 
111 Energy Bird. 
AntsTlUs, Indiana 60761 

Freyious Frsssnt Mo. Kwh. Amount to 

mstsr mstsr Ussd be paid 

rssdlng reading 

3569 U129 560 $20.16 



Ths Wiaoonsin Fublio Ssrvlco Corporation dscided to 
drop its ruol ehsrgs for tho nsxt thrss months. 
Row would this rsduos tho olsotriclty bill in problem 1. 
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CONSERVATION 



O F 



ENERGY: 



GRADES 7-9 



H O M H 



AND 

/ 



SCHOOL 



CONCH PI: 



No. 3* J Hones , offices and schools account for 24% of our total 



ACTIVITY: 



MATERIALS: 



1 



energy consumption. Savings can be made through: 

4 

A. Increasing home insulation 

B. Using more efficient appliances 

C. Better energy management 

WHAT ; 5 YOUR E. Q. ? 

ANNUAL/MONTHLY ELECTRICAL ENERGY USB & COST DATA 



Student copies of E. Quiz 



> 



SUGGESTED PROCEDURE ; 



This quiz may be used as a pre-test or 
a post-test on energy conservation around 
the home. 



EXPECTED RESULTS: 



Students may use the Annual/Monthly 
Electric Energy Use & Cost data on the 
back of the -quiz in a number %of ways. 

v . . 

Suggestions : 

Have each student check the appliances 
on the list if found in their individual 
homes. Have them calculate sub-totals 
of such appliances at current electric 
rate - 4£ N. E. S. and figure total cost. 
( Notice chart is based on 1500 sq. ft. 
home. )L Then have students compare an 
actual electric bill from their homes 
with their calculations. 

Students will learn various ways of becoming 
more energy efficient at home. p 

« 

Students will have a means of comparison in 
determining individual home use of - electricity. 




3 



-third 



Unt 
Zephyr 

2. Unt Zephyr 




rpore 



•.Mora 



Wasteful 



7. Wasteful t 




what's votir 



E. 



How much do you know about 
anargy? What's your Energy Quo- 
tlant? To find out, read each atata- 
mant. Find Its corract anawar. Than 
wrlta tha numbar of tha anawar In tha 
box following tha atatamant. 



A. Slows the movement of 
heat. 

■ 1 • 

B. Recommended home 
temperature in winter. 

C. Open and close it 
quickly. 



D. A quick shower uses | | 

- the water of a nor- 1 I 

mal bath. 

E. Put it around windows 
and doors. 

F. Maximum temperature 
for water heater. 



G. Insulated drapes can f 
black out of the L 



heat from the sun. 



3 



H, Look for it on an air con- f 
ditioner. L 



I. What every cooking pan I ) 
needs on top. t I 



J. Heat Pump. 



K. Using the range oven for 
a heater or toaster is a 
, use of energy. 



CsShould be flat-bottomed. 



CD 



M. Aircondition at. 



N. Clean it after each dryer 
load. 

0. Solid-state appliances 

usa Anflrgy than 



tube types. 



P. Vent it to the outside. 

Q. Heating and coolincfsys- 
t ft m , should be 
cleaned or replaced 
every 30 days. 

R. Fluorescent lights are at 



least. 



times more 



efficent tharv incandes- 
cent lights. 



S, Clothes washers 3|nd f 

ef- L 



dishwashers are most 
ficient when washing 
• loads. 



T. Small appliances are f 



users of energy. 



Full 



filters 



wee 




,150 
degrees 



CZJ 




12. A high CER 



Plas- 
tic 



13. Weetlc 
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C5 ■ttaflOt^ 



A tight- 
fitting lid 



19. A light-fitting 
lid 



degrees 




POWER 
UTILIZATION 
DIVISION 



r8 degrees 
f c higher 

r5. 78 degrees or 
rter 



fi- 



iefrigerator 
I ioor 
. Refrigerator 

toe- 
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Driving Tips To Help You Save Gas 



If you have a larger ("m1d-s1ze") car, you 
might be surprised how much gasoline money 
can be saved by some simple conserving ac- 
tions. In one of Its "answer" booklets, 
Shell 011 recently compiled the savings that 
such a car (12.5 mpg city, 17.7 mpg highway) 
could accumulate over a 10,000-mile year's 
worth of driving (60X city, 40X highway), 1f 
any one of a number of tips were followed. 
The money savings are given at the end of 
this article. 

TEA recognizes that much greater savings are 
possible 1f one swaps 1n the gas guzzler 
for a small car. The car 1n the Shell 011 
example would have to buy gas frequently, 
at a price of at least $1.40 per gallon, 
for a yearly total of $985.60. A small car 



getting mileage of 25 mj-« city and 35 mpg 
highway would spend $496.01. This savings 
1s greater than almost any of the "tips" 
ehart, and the small car also maintains the 
flexibility of personal transportation. 
(There 1s, however, the problem of safety. 
For tips on combating special small car haz- 
ards, write the Governor's Highway Safety 
Program, Suite 1800, James K. Polk State Of- 
fice Building, Nashville, TN 37219, for a 
booklet, "Small Car Driving: A New Experi- 
ence.") For the precise savings 1n a com- 
parison of all auto brands, the DOE/EPA 
"1981 Gas Mileage Guide" 1s available throug 
the TEA ENERGY HOTLINE, 1-800-342-1340. 

The big car savings for each auto efficiency 
tip are as follows: % 



JJF YOU: 

Pool with three friends, 40 miles round 
trip. (*1,2) 

Use public transportation to commute 30 
miles round trip (*1,2) 

Downsize to a 1981 compact from your 1977 
m1d-s1ze and obtain 50% better mileage 

Pool with a friend, 10 miles each way (*2) 



• Reduce one five mile errand dally for six 
days 

• Keeping your new set of radlals properly 
Inflated* reduce one errand dally 

• Reduce one errand dally for six days, two 
miles round trip 

• ^Next car trade, buy a 4-cyl1nder engine 
^ model Instead of a 6 or 8 

• Drive at 55 mph 

• Install radlals when replacing tires 

• Cut off air conditioning (*4) . 
♦NOTES: 



YOU CAN SAVE : 

it 

$ 728 per year; 43.3 gallons per month 
$ 60.67 per month (*3) . . 

$364 per year; 44.0 gallons per month 
$ 30.33 per month } 



$ 329 per year; 19.6 gallons per month 
$ 27.42 per month 

$ 242 per year; 14.4 gallons per month 

$ 20.00 per month + . 

$ 217 per year; 12.7 gallons per month 
$ 17.72 per mon^h 

$ 177 per year; 10.6 gallons, per month 
$ 14.79 per month 

$ 107 per year; 6.3 gallons per montfr 
$8.89 per month 

$ 67 per year; 4.0 gallons per month 
$5.55 per month 

$ 60 per year; 3.6 gallons per month 
$ 5.04 per month 

$.50 per year\ 3.5 gallons per mgjpth 
$ 4.93 per month 

$ 25 per year (4 warmest months) 



ERIC 



(1) Fare of $1.50 a -day 1s sBotracted from these figures. 

2) Some additional ^savings in parking would occur. n 

3) Longer radial tire Hfejtotally offsets higher price, b / 

4) TEA staff computation based on a study done by the city of Baltimore. 
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CONS c tl V A. T I O N 

n o s and 



O P s S M E R G Y: 
SCHOOL 



GRADES 7-9 
— s 



CONCcPT- 



No. 3 J Hone's, offices and schools account for 24% of our total 
J\ »nergy consumption.'/ Savings' can bp made through: . 



i 



\CTIVITY; 



A. Increasing home insulation 

B. Using roose effici<^it aDplianceE 

C. Better energy management 



ELECTRICAL APPLIANCES 



1 



I 

I 
I 

I 
I 
I 
I 
I 



MATERIALS: 



Student copies of chart and questions, 

i ■ 

^ if 



SUGGESTED PROCEDURJ&T- 



EXPECTED RESULTS: 



I 
I 
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1. Give each student a copy of the chart. 

. Have them decide which of the appliances 
are found in their homes. (Which ones are 
found at school?) 

2. Discuss why some appliances ijse more kilowatts 
'than others.* Explain EER to students.. 

3. Figure annual costs at 4£ per kwh; divide by 12 
for average mpnthly cost (for those /appliances 

- fo&nd in respective homes). * f t 

4. Pterond the&e is a national emerge ncv^and home 
energy must be reduced. Each dw«llirt§ must 
submit a list of • electrical appliances which, 
when removed from the home, will reduce Ame 

consumption ^by 25%. What will each fami™ give up 

% ' * \ > « • 



Students will learn more about kilowatt usage in 
electricity, efficiency ratings of appliances, 
nonessentials in home appliances. 



%entia 
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Major Electrical Uses in 
Buildings 



Kilowatt-hour (Y*ar ■ 



Quick Recovery Water Heater 
Refrigerator/Freezer 

Manual Defrost (10-15 cubic feat) 

Automatic Oafroat H6-18 cubic feet) 

AutdMatlc Oafroat (20 cubic feet & up) 
Fraazar (ls-21 ct|pic faat) 

Chest Typa, Manual Dafroat 

Upright Typa. Manual Dafroat 

Upright Typa, Automatic Dafroat 
Rang* 

With Ovan 

With Salf-cfainlng Ovan 
Clothaa Dryar 
Room Air Conditioner 

(Baaad on 800 hours of oparatlon par year. 

This figure will vary widely depending on area 

and specific size of unit.) 
Central Air Conditioning 
Electric Resistance Heating 
Heat Pump a ! * " 

noma Entertainment 

Radio 

Radio/Record Player 
Television^ 

Black and White (solid state) 
Black and White (tube typa) 
Colpr (solid state) * 
Color (tube type) 

Comfort Conditioning 
Air Cleaner . 
Attic Fan 
Oehumidlfier 
Humidifier * 
Rollaway Fan 
Window Fan 

Laundry 

Automatic Washing Machine 
Iron (hand) 

Food Preparation 
Blender 
Broiler 

Carving Knife • 

Coffee Maker 

Deep Fryer 

Dishwasher 

Mixer * 

Microwave Oven 

„ Roaater 

Traah Compactor 
^Waffle Iron 

Miscellaneous 

Clock" 
'Hair Dn/er 
Heating Pad 
Sawing Machine 
Shaver ^ 
4 Sun Lamp 
Tooth Bruih 
Vacuum Cleaner 
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4.811 

700 
1.795 
1.895 

1.320 
1,320 
1.985 

1.175 
1.205 

993 

888 



4.800 
21,000 
14.000 

88 
109 

Soo 

220 
320 
528 

216 
291 
377 
163 
138 
170 

103 
60, 

1 

85 
8 

106 
83 
383 ' 

2 

190 

60 

50 

20 J 

17 
14 

10 
11 

0.5 
0.5 
1 
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CON* S- is a V #j *T I O- V O > ii \* 11 ]{ G Y: 

i 

:i o ii a" n o school 



GHADiiS 7-9 



CONCEPT; 



ACTIVITY: 



>b. 3 1 Hones, offices and schools .account for 24% of our total 
energy consumption. Savings can be made* through: 

A. Incrpasing horo*» insulation 

B. Using raoro efficient apoliances 

C. Better energy management 

COOKING WITHOUT HEAT 



1 
I 
I 
I 
I 

V 

I 
I 
I 
I 



MATERIALS: 



Ordinary wooden box with wooden lid or board to place on top. 
Large enough to hold a two-quart kettle, leaving at least six* 
inches on sides, bottom, and top to stuff insulating material, 
Insulation: hay, cork, pine needles, sawdust, or wadded 

newspaper. 



SUQGHSTHD PROCEDURE; 



Pack box well with insulation material, molding a 
little nest in the middle for the pot. 



Choose recipes in which the ingredients are covered 
with liquid and boiled on top of the stove first* 
Most soups, stews, and some puddings work. 



lhe denser the pot, the better the heat retention. Irt>n and stoneware work best 
Receptacle and ingredients must be piping hot. Tightly seal with a lid at 
o. ice, place in the insulated M nest, rT cover immediately with more hay, and top 
with an insulating pad (pillow or blanket, is good). Fasten lid shut or weight 
vjown the board, covering hay box to that it is as airtight as possible. Meats 
generally need R box hours, vegetables 4-6 hours. The cooked food will be 
lukewarm when removed from box. Boil contents on top of stove 3-5 minutes to 
bring to serving temperature, plus kill any bacteria that might have developed, 
^e sure not to remove cover during cooking time while food is in the box! 



( See attached 



pes. ) 




EXPECTED RESULTS: 



Students can 
conservation 



experience an 
i n cooki ng by 



i 
I 



v 



effective means of heat 
tr y i ng thi s na tij r al method 



used during World War I when fuel was scarce. 
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Many recipes may be adapted for the 
hay box. including those from Crock-Pot 



The following recipe fo£ 5fft)rt-rib 
vegetable soup is adapted from Soup and 
Bread; 100 Recipes forHowl and Board 
by Julia Older and Steve Sherman (The 
Stephen Greene Press. 1078}. 

Short-Rib Vegetable Soup 

l /i cup diced onion 

1 tablespoon minced fresh celery 
leaves 

V* cup diced potato > 
V4 cup diced carrot 
V4 cup diced celery 
M cup chopped cabbage 
\cup fresh whole peeled tomatoes 

2 pounds short ribs, cut into 3-inch 
pieces 

5 cups water 

1 bay leaf % st 

salt and freshly ground black 
pepper to taste 

V« cup barley 



Assemble and prepare all vegetables. 
Place short ribs and water in a heavy 
soup pot. Turn burner to high and boil. 
Add all the veget^les and bring to a 
rolling boil. Add bay leaf, salt and pep- 
per, and barley. Stir well. Cover im- 
mediately with a tight-fitting lid. Cook 
in a hay box 8 hours. Reheat on top of 
stove a few minutes and serve. Serves 6 
to 8. 

Baked Beans \ 

1 pound white pea beans staked in 
wate^to cover overnight 

V4 cup brown sugar 

Mr cup blackstrap molasses 

cup ketchup or chili s^uce 1- 

(optional) 

2 teaspoons dry mustard 

1 teaspoon vinegar 

2 leaspoonfesalt 

l A teaspoon black pepper 
x k teaspoon ginger 
Vt cup water 

2 rashers of lean bacon, diced 
V4 pound saltjxjrk seeded with 
boiling water 
extra boiling water 

Place" beans in a large kettle with 
water to cpver. Cook at a fast boil 40-60 
minutes. (Beans should be edible but 
firm.) In a separate small pan Combine 
brown sugar, molasses, ketchup, mus- 
tard, vinegar, seasonings, and water. 
Bring these ingredients to a boil. Fill a 
2-2'A quart bean pot with boiling water. 
, Put on the lid and let stand until ready to 
use.. 

Drain beads, reserving the cooking 
liquid In pan over high heat. Mix bacon 
into beans* Empty water from bean pot. 
Place sf It pork on the bottom of the pot ' 
.and cover with beans. Pour the boiling 
Hot molasses mixture and bean liquid 
over the bean*. Jf these do not cover the 
beans^addTboiling water until beans are 
just covered 

Seal with lid at once and wrap pot in a 
towel. Place bean pot in hay box im- 
mediately and leave for 8 hours. Beans 
may be reheated in a kettle and returned 
to the bean pot for serving or storing. 
Serves 8 to 8. 
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C O \* S U V* A T I O N 

* 

no :: u a n d 



O r ii N'ii « g Y: 
S C H O O L 



GRADifS 7-9 



At 



CONCcPT: 



>Jb. 3 



i 



NCTIVITY: 



MATERIALS: 



Hones, offices And schools account for 24% of our total 
energy consumption. Savings can be made through: 

A. Increasing home insulation 

B. Using more efficient appliances 

C. 3etter energy management 



H&> YOU S^PM") YOUR ENERGY DOLLAR! 



3U S^PP 



Copies of pie graph for each student. One copy should 
have unfilled blanks. Second copy should give correct 
infor. 



I 



i 
i 
i 
i 
i 
i 



SUGGESTED PROCEDURE: 



Have students fill in blanks 
on each section of the pie 
chart without prior research. 
Major categories might be 
print Qn chalkboard **drst. 
* 

Give correct copy to students. 
Have them discuss each section. 
Or students may do research 
for correct answers before being 
given correct information. 




EXPECTED RESULTS: 



s & Misc% 



xgerator 



i 



Students will become more aware of the major 
costs of electricity usage in their homes 
and its distribution. 



I 



ACTIVITY: 



N *i. 3 j H n ncs, offices And schools account for 24Z of our total 
j <?n»?rny. qpnsumpt iori\ Savings can be made through: 

A. Increasing home insulation 

B. Usi.no moro efficient apoliances 

C. letter pnergy management 

MAKE A CONTAINER THAT WILL KEEP AN ICE CUBE FROM 
MELTING 



I 

I 
I 
I 
I 
I 

I 
I 



H\TF.7 IALS: 



Uniformly sized ice cubes 
Small plastic bags 

Assortment of maters to make ice cube boxes 

((oil. ^yrofoam cup». styrofoam chlpa. tin cans, plaatic 
cup». flbarglass, foam, nawspapar. fabric scrap*, ate.) 

Various types of insulating materials 

(Brick* might work — what will you u»a?) 

Metric measuring. cup 

i 



SUGGESTED PROCEDURE: L 



Build a container large enough to 
hold one ice cube in a plastic bag. 

After 1 hour or longer, open the containers. 
Measure the water in the bags. 



\ 



u'<P£CT£D RESULTS: 



f 



fc=r 



f i 



Students will be able to determine what types of materials 
were the best^j^isulators. 



I 



5<? 
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GRADES 7-0 



•.OlIVITY: 



Nb. 3 



:ion<?s, ofVic^s .i n< \ schools iccoMnt for 24% of our total 
fiwrny cotmunption,^ Saving? can b<a in;wio .through: 

. ■ * - « 

A. Tncrnasinc, hopi«» .insula ti on 
P>.. Usino raor»» ««?f fie ipirt appliances 
*• ^ a* ^"tt^r enqrny ma nag^wropn t 

how'high will the temperature rise in a * 
closed box which is heatep for 5 minutes 



I 



Tall cardboard box 
100 Watt bulb in - 

ceramic socket 
Thermometer 

Knife; watch 
Pencil; tape 
'Plastic food wrap 



9 



i 



SUGGESTED PROCEDURE: 



o 

ERIC 



Record the temperature 
readings with the flaps 
open and closed. ^ 

Compare the results. , - V 



ly^ke a small hole tn ihe top" % 
o* the box lor the thermometer — 
don t put it directly ovor the tamp 




Cut out 
movable Haps 
at Ihe top 
and bottom ol 
the box 



rtut a sm^n hole m the bottom 
ot the box for the cord ol 
thn lamp v 

Put the tOO watt bylb tns<c1c 
ihe box - o\on I cut a hoift.+n 
yje Iront of the bo" ! 
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Q Temperature °C 






^lail 


t rtnti 


? mm 


5 ntn. 


4 nun j r j t'wt- > 


Hoth H. ip'* - 














1np »>p.'ii. 
hultom i Ut'.tHi 

bottom «ip<*jf 
top < to\i*(| 
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COMCcPT: 



/ 



fto. 3 y Hon«s, offices' and schools account for 24% of our total 
• "Uenerny consumption.' Savings can bp made through: 



I 



I 



ACTIVITY: 



- A. Increasing home insulation 

B. Using more efficient appliances 

C. Better energy management 



USING THERMOGRAMS! 



MATERIALS: 



/• 



Copies of several different thermograms for group or 
individual sttident usel Pencil, paper* 



i 



i 
i 
i 
i 
i 
i 



T 



SUGGESTED PROCEDURE; 



Explain how thermograms aretaken 
and used by various groups. 

Have students study individual 
thermograms -and develop theories 
Cor the heat losses indicated* 



EXPECTED RESULTS: 




, ■ ,4 

#*i . i. * i 




Figure ,12.0. A thermogram diipUy of a building shows areas of infrared ht at 
lot tcs* The places where heat is being lost shows up lighter (courtesy. Energy 
Conservation Consultants). 

Students wi 11 understand the purposes of thermograms 

and how they may be used to he»lp' conserve energy in 

a variety of places. .* + 



I 
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COJCcPT: 



i 



ACTIVITY: 



Nd. 3 J Hon«s, ofrices and school s t accou nt for 24% of our total 
energy consumption. Savings can be made? through: • 

A. Increasing home insulation 
8. Using more efficient appliances 
C. Better . energy management 

INSULATION AND R- VALUES! 



MATERIALS: 



I 

t 

I 

I 

I 

I 

I 



A., Stud«nt copies of attached charts, data sheets 
Pencil, paper. 

Examples of various kinds of insulating materials for ceilings, 
waljs, floor of homes, Jtencil, paper, calculators. 



SUQGHSIGD PROCEDURE; 



HXPfiCTfiD RESULTS: 



I 
I 



Part A: 

Have student use a political/physical atlas or 
l/ # S. ^map to locate the cities indicated. 

Have 'th em determine which ctfimate zone each is 
located in* Using the map legend (zone map), 
have them list the R-values for recommended 
insulation for ceilings, walls, floors beside 
each city, 



\ 



Have theiri answer questions on attached sheet. 
Discuss geographical, climatic influences with class. 
Part B: 

Let students examine insulation materials. Discuss 
R- values. Give theoratical problems concerning 
ciling insulation in various zones and costs. 



Students will have understanding of geographical 
influences on climatic conditions in U.S, Students' 
will learn about various types of home insulation, 
R-values, and increase knowledge of insulation costs 
and types needed according to climatic zones. 



9 

ERIC 



77 



Table 12.8 Thirmostat Setback Savings by Percentage 



City 




310^ 




Aiiania. 




11 


lu 


ooston, MA 




7 


11 


ounaio. 




O / 


10 


onicagO. IL 




y 


11 


uncinniu, uii 




0 


12 


ItiaVfflJnCJ, L/rf 




m 

O 


12 


V/OIUiTiOUI, Un 




T 

/ 


* 1 1 


n*ii*« tv 




1 1 


10 


HirtWAr Oft 




y 


1 1 


L/vp ivioinaa, 




y 


s 11 


UwiiUli, Ml 




y 


1 1 


Kintat ftlfu lift 




a 


1 1 
l* 








1 A 

lo 


UUUI9VM1V, 1ST 




A 


1 J 


■ IVIIUIlUil, WWI 






o 


Miami CI * 

Miami, rL. * 




1< 


1 A 

lo 


MIIWIUKMt Wl 




O 


' 1A • 
10 


Minn ^art/tlla IJIJ 

Mtnnaapoiis, win 




ft 




litW TOiH, NT 




• 

O 


1 o 


umant, Nfc 




/ 


11 


OK 1 1 «/4«JnKla OA 

rnnaoajpnia, r*A 




a 


1 o 


KIITSOUrQn. r*A 




T 

/ 


1 1 

ill 


Dai4Uh^ ftO 

"oruano, uh 




V 


1 J 


Q a || I *L- ftt«w 1 IT 




y 


1 1 


Qin (Tranr*i«s*rv OA 

oan riincisco, OA 




1 n 
1 u 


1 A 






A 

0 


1 O 


St. Louis. MO 




8 


12 


Syracuse. NY 




7 


11 


Washington, DC 




9 


13 



ZONE 



Sup 




• 




A 




T 
X 


T 

i-* 


n 


T 


T 


w 


* 




K 




/Vofa Satting fcack th# tharmoatat 6*C (1(TF) aach night for aJght hour* wilt tava 10% 
of tha haating bills In Loa Angelas. California. 



Look at a physical atlas. 
What geogfaphxcal features seem 
to influence the climatic 
divisions indicated on the map* 

What does latitude have to do 
with climatic conditions? 

What types of heating/cooling 
are more economically feasible 
for the Various zones? 



INSULATION R— VALUES FOR VARIOUS 
GEOGRAPHICAL LOCATIONS 





2 


3 


4 


• 


□ 


■ 




sa 


bssi 


38 


33 


30 


19 


* 26 


19 


19 


19 


1 1 


19 


22 


22 


19 


11 


13 



26 
13 
11* 



Figure 12.1. A geographical summary ol the R-values needed in ^j 1 '"^ 
— O 'Is, and floors. Note: These insulation values are lor homes ™»*"»\ |(: 
ERIC '™' « as 0tht ' r form * ° r "« utin * w.iienerally higher (adapted liwn • 



poration, p. 9). 




CEILING 
WALL 
FLOOR 
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/ Tabl« 12.4 Cost vs. R-value Balance 



Heating Cdat 

Electric 

Qaa-Naturali Oil! Reaittancel 
Ttfrm gallon kilowatt-hour 



Electric Heat 
Pumpl 

kilowatt-hour 



Recommended Insulation (ceiling) 

R-Value 

ZONE 



% .00 

.12 
.15 
.18 
".24 
.30 
30 
.•54 
.72 
90 



t 13 

.21 
25 
.34 
.42- 
50 
.75 
1.00 
125 



$ - 



^.01 
"".013 

.010 

.02 

.03 

.04 

.05 



$ .01 

.013 
.017 
.02 
.020 
.033 
04 
.00 
.00 
.10 



0 


6 


4 


3 


2 


7 


R-tO 


R-1Q 


n-iy 


H-19 


H-19 


R-19 


R-1Q 

O 1 w 




D 1 Q 


n-19 


R-19 


R-30 


R-1 Q 
n~ i v 


R 1Q 


Old 


R-19 


R-30 


R-30 


R-1fl 


R-1 0 


R 1 Q 

n-i j# 


H-19 


R-30 


R-30 


0.1 o 


D in 


R-30 


R-30 


R-33 


R-38 


R-19 


R-19 


R-30 


R-33 


R-38 


R-19 


R-30 


R-30 


R-33 


R-38* 


R-44 


R-19 


R-30 


R-33 


R-38 


R*49 


R-44 


R-19 




R-40 


R-44 


Rr49 


R-60 


R-19 


R-38 


R-44 


R-49 


R-57 


R-66 



£!L£L?TZl ,0 .T th .' - ?' rt - ,,nd ,h * zon# ,h « ^«'W»n0 is locate In. determine the heating cost of the 
parttcUJer fo ^ •nd.loc.t. the suggested R-v.lu. that it economically feasible (ceiling). 

« « 

simply find which climate zone the 
building is in. Select the heating cost which is usually found on 
monthly heating bills. Then locate the suggested insulation levels for 
the particular zone expressed as R-values. 1 

After reviewing this chart, several conclusions can be made con- 
cerning heat loss or gain through 'conduction. 

1. As energy cost increases each year, consumers can insulate more, still 
gaining an economic advantage. 

2. Qolder zones mean more insulation for winter heating efficiency. 

3. Warmer zones mean more insulation, for summer air conditioning. • 

4. Natural gas is generally less expensive to heat a home. 

5. Electric resistance heating is generally more expensive to heat a 
home. > 



4>J 

Part B j 



Table 12.6 Typical R-values of Different Forms of Insulation 
Within the United States 
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R/lnch 


mi 


; 

R19 


Inches Needed For 
R22 R34 R38 




Loose Fill 










I 






Blown-Machine 
















Fiberglass 


R2.25 


5 


8.5 


10 


15.5 


17 


€ 


Mineral Wool 


R3.125 


3.5 


6 


7 


11 * 


12.5' 


1 


Cellulose 


R3.7 


3 


55 




9.5 


10.5 


1 


Loose Fill 
















Poured-Hend 
















Cellulose 


R3.7 


3 


5.5 


6 


9.5- 


10.5 


1 


\ Mineral Wool 


R3.125 


3.5 


6 ' 


7 


11 


12.5 


1 


Fiberglass 


R2.25 


. 5 


8.5 


10 


15.5 


•17 


2 


Vermiculite 


R2.1 


5.5 


9 


10.5 


16.5 


18 - 


' 2 


Batts or Blankets 
















Fiberglass 


R3.14 


3.5 


6 


s 7 


11 


12.5 


1i 


Mineral Wool 


R3.14 


3.5 


6 


7 


11 


12.5 


H 


Rigid Board 
















Polystyrene beadboard R3.6 


3 


5.5 


6.5 


9.5 


10.5 


1< 


(Styrofoam) 














Extruded polystyrene 


R4-5.41 


3-2 


5-3.5 


5.5-4 


85-6.5 


9,5-7 


1J 


Urethane 


R6.2 


2 


3 


3.5 


5.5 


6.5 


8 


Fiberglass 


R4.0 


3. 


5 


5.5 


8.5 


.9.5 


i; 


Foam 












\ 




Ureaformaldehyde 


R4.8 


2.5 


4 


4.5 


7 


.8 


K 




(35 degrees F) 
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ACTIVITY: 



No. 3 ] Hones, offices And schools account for 24% of our total 
c?nerny consumption. Savings can be made? through: 

A- Increasing home insulation 
B. Using more efficient appliances 
Better energy management 

HOMg HNERGY CONSE RVATI O N RESEARCH 



MATERIALS: 



Pencil, paper, assorted materials oil home energy 
conservation for students to use. 



I 

I 

I 
I 
I 
I 
I 



S:JQG£5TED PROCtfDU;?£: 



Windows 

Ventilation 

Insulation: 

Attic, 

Walls 

Floior 
Launder ing 



"This may be done individually or in groups of 
students, Students should study energy materials 
available on home conservation, make tours of 
inspection in their respective homes, and determine 
suggestions for conservation measures which might 
be taken in each of the following categories: 



Fireplaces 
Doors 

Water Heater 

Appliances 

Lighting 

Awnings^ 

Landscaping 



Cooling* * 
Heating 
Pipes 
Colors 

Shades, Blinds 

Curtains 
Cooking 
General 



EXPECTED RESULTS: 



I 



v 

Students will learn new and reasonable means of 
home energy conservation and become more conscious 
personally of the part they can play in home energy 
conservation^* 



I 

I 



C \* S is n V 



T T O 



O P 




i: \' c I? r, Y: 




1 
i 

i 



CONCEPT: 



Ko. 4 5 Transportation Accounts for 25 of our total energy 
|^ co.nsunotion. ' Savings can bo made through: 



ACTIVITY: 



M\TE RIALS: 



A. . Reducing &uto si::p, ^bight ^ 

B. Improving driving habits 

C. Tmprovi no commuter habits 

D. Encouraging xass ^transit 

DOES IT TAKE MORE ENERGY TO MOVE A 
HEAVY OBJECT OR A LIGHT ONE? 

Shoe boxes; paper clips 

Pencils (round ones are better) , 

or dowel rods 
Heavy weights or books 
Rubber band assortment 
Metric ruler 



I' $■ roGc ST ED P.70CSD fJ,7tf : 



Attach the rubber banfl to 
fhe shoe box so that it can be 
pulled along a tab|e top. 



Meke a smell' hole 
in on* end of the box. 
Pull the rubber band 
through the hole Put 
a paper clip through 
the rubber band on the 
Inside ot the box. 



Try it empty 




Measure how far the rubber band 
will stretch with the box empty. 



Fill the box with some books 
or weights and repeat the 
experiment. 



V Add even more weights and 
repeat the experiment. 





*" How far will 
the rubber band 
stretch now"* 




i 



JXi'eCTED RESULTS: 



9 
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The students will ,determi ne that ±t takes 
more energy to move a heavy 'object than a 
lighter one. 



SI 



* 



\ % v \ . T T n 
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CO "ctcPT: 



No. 4 



I 

t 

i 



TTY: 



Transportation accounts fdr 25** of our total Rnorcy 
<M consumption, SfWiftgfi oan bo ziuvif! through: 

'* n. Roducinn vuto si:re , Vr>igh t 

B. Tinprpvi ng-i dri vi ng habits 

C. Tnorovi ng cn:imutqr h^vBits 
- .p. Sncouraoing xa-ss transit 

WILL YOUfr BICYCLE COAST TWICE AS FAR 
IF YOUR TIRES HAVE TWICE THE PRESSURE? 




^J^yofe pump 



cyiOTBSj similar type * . . 
V Tire pressure flauge 



4- 



.•o 



i 



X. Inflate one bicycle's 
tires to normal pressure. 
Inflate the^>ther's tires to half 
that "amount. \ 



v 



Have two students 
of similar weight 
ride sideby side at the 
same speed. When 
they reach a marked 

* fine'bn the ground, 

ha^e them coast 

* the rest of the way. 



« 



.3. 'Compare ho.w far each goes. 



Half ttye amount of 
the other 
tire 




I 



9 X 
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The students will t}e ab^e- to determine that a bicycle 
will coast twice as , f ar," 'if the tires have twice the 

. pressure. and apply l^his to \%he .importance, of checking 

^tire; pressure on a car. \ - 



I 
I 

i 



:oncit:ti' 



No, 



ACTIVITY: 



Tiransoortation -ocounts Tor ZS'Z o <'•> our total «norcy 
consunotion. Savings caq ho matin l lirpfi^fc •. 

A. ' Reducing- ^u to si :?p , +/o igh t 

B. Improving dr r ving 'habits 

C. Tnprovi ng conmutcr' habits •« * 
"0. Encouraging aass transit 



SAVING GASOLI NF IN TRANSPORTATION! 



/ 



MATcHIAL.S: 




'Gasoline Mileage. Tpst (student cog&es^ 
Sets of Shell Answer Books 
Pencil, paper, calculators (if possible) 
Nomographs • 
Copies of attached sheets, if possible 



1. Have students take the 9-question Gasoline 

Mileage Tes*t and go over results. 

■ - 

2. Have students^ see how <many gasoli ne* savers they 

can spot in the accompanying picture. 

3. * Have students answer the set of attached 

questions. They may work individually m s 

s. . or in groups. ♦ . ^ 



Students will lparn much' more 'about saving 
> S in everyday transportation exper ie v nces . * 



sol i ne 
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C*\ SPLINE SAVER QUESTIONS 



1. Mak€ a checklist of safety and gasoline-type savers f s 

which ear drivers might routinely check* periodically. 

2. What statistics are available conceding the 55raoh speed 

limit? Do^s driving under 55 mph save fuel? Dops driving, 
under 55 roph save lives? How do you feel about this?, 

3. Study the pictures of ~the 5 types of tires* What has caused 

each problem? How do tires Effect fuel usage and conservation' 

4 m What is an octaine number? Does the octaine number affect 
gasol i ne f mileage?, Should a driver * ever change octain 
numbers in the gasoline he buyS^ 

•5. What types of alternative transportation are ordinarily * * 

Cheaper and f uel-co nservers besides the automobile? 
'Are thpre advantages/disadvantages? 

6. How do you determine what gas milage a car is getting? 

7. Whkt^is a 'Mileage Record? What is a Nomograph. Explain 

v how to use ope* * - ^ 

8. How does increase in speed affect gasoline cosjt and fuel v 

efficiency? What factors are involved? Whart do the 
sta/tistics tell us i^ the best highway cruising s^e^d? 

9.. Using! tjie Annual ^ud Costs "Chart (1981), figure in-town 
and ^Highway driving costs for your current car at the - 
J approxima te v cuf rent gasoline cost. Have the c1Al$s \ x 
compare .results. s A 

- j ' * - / 

10. Using the "What^s, Your Car; s Mileage Rating?" chart, 

determine whether your cutr^nt car is. a *miser ,r or 
, rt g^*zzler.^ Comf>are results with other class members; 

11. . Do the results you gc#V i n #10 question iCoinci^? with •* 

the information oji\7^n on the chart which shows dif fere n$es 
in average mileage* between thirteen groups of cars?. 



12. Why dor>^ the individual driviag a car make a difference 
irr f ael conservatijon (example: two boys djrive the? 
s^rne, identical car, over the aame 300-mLle^rip. 4 
They/re mpg rate turns out several mile w s deference.) 

13. M^ke a List of driving habits you -notice fiver a/two-day* 
period which paqse unnecessary fuel usage. I^fing your* 
list to class and comoare with .others.^ . * • 

-14. What' do you ttyi nk is the most f upI ' ef f ic i*» nt* i<)81 t car 
> on tho market today? What does it cost* aoproxima telyif 

Chedk an official source ( Co n£umer *^Repor t , etc*) and 
see %hich c^Tass member was most v accufat/? # " , * j 

ERIC . * ' - • ' . v ■ . " . • 
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Thia quiz may open your eye* or confirm 4. A car started cold and driven only 

your views about what effect a tune-up, one mile will loae about % of the gas 

grades of gasoline, tires and driving mileage it rets wten warmed up. 

habus have on gasoline mileage. TVy it 10% JAWfe 50% 

5. Higher octane gasoline automatically 
vea you better mileage. 
TVue OWae' 




1. An engine that's badly out of tune caa 
cut gas mileage by %. 

2% 5% 10% or more. 

2. A switch from bias-ply to steel radial 
tires can be expected to improve gaa 
mileage %. 

2% 6% 7% at least 10%. 





3. Premium gasoline^bum cleaner and 

Eve your engine more power than regu- 
r gasoline. 
□True □ False 



6. The same brand and grade of gas- 
oline may vary in different areas of the 
country. V 
□TVue □ false 

7. A car traveling at 70 mph generally 

loses % of the gaa mileage of the 

same car going 46 mph. 

16% 1B% 35% 

8. A car may need higher octane 

Stsoline as it gets olden 
TVue DFalae 

9. A catalytic converter cuts mileage. 
□TVue QFatee 

See back cover for correct answers. 



Q. What exactly is an ^ 
octane number? 

A. It 's a meaMire of a fuel's ability to 
n f >ist knotting. 

There are two standard latx>ra- 
*ti\ \ te>ts for moaMUing "l he* *anti- 
ki^u-k <|U«tItt v of automotive gaso- 
lines They -are run in the same 
engine, but under different enndi- 
urnis. iThe Motor octant 4 number is 
tneasuiitd under severe test condr- 
\um> eciniparable to straining an 
enuim-'M low s|h4iIs. The liesearrh 
■;<UMe number procedure is milder, 
mmv ronrparable to accelerating or 
climbing a hill'ai highway^ sjyeeds. U 
u-yaii\ giws a rating *i\ to It) octane 
muhU-r.- hig.ber than the MoUir 
«»<*tane rating. 



In 'the average j^L a particular 
gasoline's antiknwk ability , will 'fall 
about halfway between these values. 
That's why- ;m avetg^of the Re- 
search and .ylot or- 
is required by law tJ 




* poste/i on 
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Thf tH'tntiv niinthrr if{>n in 1 1 kit nti ijaxnhtir 
/uttHfM is tin ttrrhufe nf thr K+xvarch ttmf 
•WftttiH* tH'tn»n- ntttiftjx ( / You'll net differ* 
rut ii ii nib*'iri> tji'fientii y fnnti S? tn 95. [Miu't 
Utt if ti highvr m'tttne i/anulim* than yon nrtd. 



Q. It "alternate' • transport*- / 
tion really cheaper? u 

A. Probably several hufidred dollars 
a year cheaper. And it could save a 
lot of wear and tear on your car atod 
your nervous ystem. Here are son^ 
roqgfr estimates of what you can save 
with alternate transportation: 
L Car pooling — Remember our "av- 
erage" driver? Let's say he has. a 20 

mile round trip to and from work each 
day. He could save $207 a year by car 
pooling with just one other person. 
By organizing or joining a four- 
person car pool, he could save $310! 
These savings are for gasoline only 
i. Public Transportation — The same 
commuter paying $1.00 a day for the 
bus or train, could save over $178 a 
year, on gasoline alone. 
J. Motorcycle — A man I know com- 
mutes 28 miles round-trif> by motor- 
cycle, rain or shine (except when 
there's ice on the road). Compared to 
our average car, his 50-mpg bike will 
save him over $400 this year on gas 
alone. Drawbacks? In his words, "Oc- 
casionally uncomfortable — usually 
dangerous. 99 

Remember, the savings above 

are based on our "average" driver. 
The more gas your car uses, the riiore 
you save by not usmg it. 

Q. What about a bicycle? 

A, Most, people wouldn't care to 
rryke a 20-mile commute every day 
t on a bicycle, but ytfu'd.be surprised 

how useful a bicycle can be for neigh^ 
borhood errands. 

As a rule of thumb, you save 10 
to 20 cents a mile on gas when you • 
ride your bike instead of using the 
car on a short errand. 



ever^gas* jfump. This average 
usually (alls between and de- 
luding on the particular brand and 
grade of gasoline.. By the way. an 
engine's octane requirement will in- 
crease with age as deposits.buikl up. 
So a new car .that runs well on #7 

octane "today may require a high* 
octane gasoline later. 

You should also know that i* 
creased octane alone will not increa> 
an engines jxnver or gasoline mileagi 



Put your car 
through this checklist 

Cj l . Dashboard warning lighU. 
C * Horn. 

Q 3. Windshield washere and 
% wipers. 

□ 4. Parking brake. 

□ 5.- Brakes. Doen pedal go more 

th^n hfllfway to floor? Ls it 
spongy? Does it continue to 
sink 'under pressure? 

□ 6. All outside lighk ■ 

□ 7. Motor oil level. 

□ 8. Windshield washer <Juid. 

□ 9. Power steering fluid level. 

□ H>. Belt condition and tension. 

□ 11. Battery fluid level. # 
*□ 12. Battery cable condition. 

Ij Hi. Coolant lev*Un radiator*: * 
Radiator and heater hoses. 
Tire pressure. 

□ IfltfTire wear (Are wear 

* indicator* showing? Is wear 
uneven?) 
[ I 17. Shock absorber action. 

□ 18. Stains from leaking fluids. 
: « *m\ ^ 



Stay alive. 
Drive 55. 



Slowing down on tfoe highway can save your 
hfe 

Department of Transportation statistios show* 
th^the likelihood of dying in a car crash more 
than doubles as traveling speed increases from 
55 to 7Q mph. * 4 

in the three years after the government instituted 
the 55 mph limit, the average number at deaths 



jrom traffic accidents decreased by some 
9 000 per year when compared to the . 
pluvious three years 

Even if saving fuei,weren t so im- 
portant today the 55 mph limit's hfe- 
saving capabilities more "than justify 
• ts existence - \ 

NOhody Knows when — through . 
no fault of ttieir own — they'll be * 
: solved m an auto accident The 
difference between life and death * 
caj^ t)$ just a few miles^per hour. 

4 . 

• * « 



Can you find the gasoline savers 
in this picture? 



7 z> 




This picture proves that savjng gasoline 
begins Hose lo home. See if ymi can s|Nit 
nine >mart. gasoline-saving ideas hen* 
and in your own neighl>orhond. 




1. Don't speed. SjH#rluu; wjLsles i>a>. 
Ke>|ieVi thr '■">•"> mph >f*Htil limit. Tlu> 
Millie >U m ]> could >axv America a tre- 
mnidou.N amount ot ^a>ohtu\ 2. Keep 
your engine tuned up. A lu*ll\ ouj- 
uf-tuiie engine can \xa>te inoiv than in 
[HTcent of its t g;i>olme «i. Kide on ra- 
dial tires. Su-eUU'lU**! radial> mm* >«»u 
alxuu -") |H % civni on ^;i.m>1iih' mileage o\ rr 



bias ply 4. ^Maintain your Are pres- 
sure. Tiivs uudcrintlated h\ 2o |>erccnl 
can cost you percent in gasoline 
mileage, not to mention J"» |>er<vnt jn 
UvaYl life. Check them with a pre>Miiv 
gauue. es|>ecially with r:ulial> Don I 
ju>t "evi-half' them. 5. (iroup trips 
together. \ i.^il the laundry moc«-r\, 
{M»t olliee. ete. . on a sun/ft mp. b\ Kide 
a bike or walk instead ot* driving. 
It s goUl for \ our health and Ameriea> 
g;t>oliue diet. 7. Car poo I if you can. 
You'll sixe Imth j^a> and money The 
l r S. Department' iif Trails i hum at ion's 
Federal Hiuhxxay Adniini>tratioti e>u- 
mati-s ;T dnxer can >a\«? fnnu to 
S*ioJ a xeai on ;i -U-mile dailx n»und 
trip if he <>i >hc earpooi>. 8. Don't 
buy more car than you need. 
Smaller car> u.Miallx him U«>^ and 
u>e k # >s ea>oline. Looly.fura hiuh I'll 'A 
mileatfe ratine, xxheii you .-hup. 9. Use 
public transportation where you 
can. Airpiane>. Ihi.m> and lram> aiv 
often eheajKM" and more cunxcuienl. 




■ J v WW*;; 

, ■ ^ ,.' »•' 



mm 



A. Bald spots or "cupping' 1 are usually 
canned by >vht~of -balance fiheelh or' weak 
shock*, ft. Tread iwar indicator ah o tinny 
acroHH two or more grooven means tire 
should be replueed It's thr low in nittst 



states. C. // the center of the trmfl wears , , to wear taster 



faster thiOi the edges, ovennflatwn is tin- 
ifause. D. When m?. edges wear fast Vr than 
the center, it's prnbufdy due ta\inderi n- 
flattov or hard romenug. E. Whvel 
align meat ran vattse one nigral the tenia 



\ 



Q # HOW do I find out Wlurt gat A nomograph is. a simple diagram 
mlmmg • my*«r It fitting? that engineers sometimes use*to do 
A. Every time you buy gas, fill the quick calculations. (See box on 
tank all the way and write down ^opposite page. ) 
the miles showing on your car's 
speedometer. Divide the number of * 
miles you drove since the last fill-up 
by the number of gallons you put In 
since your last filUup. The answer ^ 
will be your car's miles per gallon. 

The mpg will probably be a lit- 
tle different each time because of 
differences in the weather, the car's 
condition and other factors. 

When yoij eliminate a drive al- ^/ 
together, see how much gas you 
saved by dividing the length of the 
drive by your car's miles per gallon. 
If For a fast, easy way "to calcu- ^ 
late mpg, get a fre£ Shell nomo- 
graph and keep \t in the glove box. v Jt 




mileage record 
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T2TTP3 FOR GOOD MILEAGE 



i Accelerate slowly 

**2 Minimize braking by anticipating need to 
slow or stop % ^ 

3 Reduce cruising &eed$ (above 40 IvJIPH) 

4 Turn corners slowly • * -v , 

5 Don t vary speed unngpossanly 

6 Do not exercise*' gas pedal * . 

7 Consolidate short trips - 

8 Minimize tdhng whfen starting up 

9 Avoid prolonged idling (RR crossing, traffic 
jam etc ) 

10 Shift *to high as soon as possible ' 

\ 1 Keeo engine m good tune. 

12 Keep tiro pressure up * 
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ANNUAL FUEL COSTS CHART 

For 1981 Model Year 
Based on 16,000 IVIUea Per Year 

, Dollar* Per Gallon 



Est. 


- -~~ ■ — 


— 






1 3d 






MPG 


1,75 


1 66 


1.56 


1.46 


1 oc 

1/0 


1.10 


DO ( 


COC 


dQC v 


*kio 


AO*; 

*KXJ 


405 


375 


345 


43 


SOD 






AAA 
■•■l , f 


"411 


382 


352 




UC 
!>K) 


ci*\ 


ACM 


dfi7 


471 * 


390 


359 


4/ 


t>oy 


COO 


AQC 


ACO 
*KJO 


4.11 




167 


4b 


D/y 


1VT7 

vXJ/ 


JW 


AT? 


AOQ 


407 


374 


4o 


Ddo 




C1C 

\J 1 0 


AflO 




416 


383 


AA 

44 




ccO 


too 


494 


460 


426 


392 


^o 
43 


CIO 


Of / 




507 


472 • 


437 


402 




coc 




ceo 
OCX? 


518 


482 


AAC 


411 


41 


04U 


CAA 

uU4 


ceo 
DO/ 


531 


494 


ACQ 


471 


4U 


ooo 


O la 


CD 1 
DO 1 


544 


506 


ACQ ' 
**w 


431 


OA 


C 70 


0O4 


enc 


557 


518 


480 


442 


Jo 


con 


OD 1 


0 1 1 


'572 


533 




454 


oo 


7YYQ 


CCft 
Oqo 


Oxaj 


587 


547 


506 


466 


oc 
Jo 




cap 
Ooo 


CAC 
OHO 


605 


563* 


S71 


480 


OCT 

Jo 




7Afl 


WO 


622 


579 


S36 


493 


J4 


770 
lid. 


* TOO 
/ /O 


OOH 


639 


595 


551 


507 


oo 
33 


7GC 
/JO 


7CA 


/Lr* 


659 


614 




COO 


32 


a irk 

ol9 


TOO 


TOC 


679-jB^ 

703^»TO4 


cue 


coo 


31 


o4o 


TOO 


7Ci 

/O 1 


enc 


So7 - 


30 


874 


824 


774 


724 


674 


624 


574 


29 


nhc 


004 


OUZ 


750 


699 


647 




28 


yj/ 


QOA 


QOA 

00U 


776 


723 


ccd 


61fi 


27 


9/1 


QIC 


OCA 
OOU 


805 


749 




VXMJ 


26 


101 1 


QCO 


00c 


837 


790 


7?? 


664 


25 


CI AC/1 


yyu 


QOA 

you 


* 870 


810 


750 


can • 


Ovl 


i rvoc 


tnoo 




907 


844 


782 


719 


* oo 
23 


1 1 /lO 

1 14^ 


1W / 


! \J 1 1 


946 


-881 


816 


750 


• 22 


1 194 


1 IOC * 

1 I4O t 


1 ACQ 
1 LOO 


990 


921 


8$3 


785 


21 


1250 * 


l ml 


> ino 

1 lU/ 


1035" 


964 




OX 1 


20 


1312, 


1238 


1162 


J 088 


1012 ' 


938 


862 


19 


'1381 


1302 


1223 


1144 


1065 


986 . 


907 


18 
17 


1460 
1544 


1376 
1455 


1293 
1367 


1209 
1279 


1126 * 
1191 


11GTT 


959 
1014 


16 


1641 


1547 


1453 


1359 


126$ 


11-72 


1078 


15 


1751 


1651 


155tT 


1451 


1351 


1251- 


'1151 . » 


14 


1874 


1767 


1660 


J 553 


1446 . 


1339 ; 


1232 


13 


2019 


1903 


1788 


1673 


1557 


1442 


1327 


12 


2187 


2062' 


1937 


1812 


. 1687 > 


1562 


.If" 


-HI 


2386 


2250 . 


2113 


1977 


1841 


1* 


1568 


l^wr 


2625 


2475 


2325- 


* 2175 


2025 


18% 

2^83 


1725 


9 


2916 


2750 


2583 


2416 


* -2250 


1946 

















Cost in 
Genu- per mile 



A 



/ 



20mph JOmph 40m ph 50m ph gOmph 70mph 



This graph 3hows the relationship be- 
tween speed and gaaoline cost for our av- 
erage car. As you can see. the cost in- 
crease between 56 mph and 70 mpn is al- 
most double the increase between 40 and 
55. Thift ia mainly due to wind resistance. 
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ttilAOft 
AOOP N 


- SlttN 


than*. 


AWfON- 


APPflO* 
MpO PENALTY 


ADOtO OA« COST 
POM 10.00ft ML 


X 




4 MANUAL 




• 0 


0 


2 


MINtCbMPACtx 


A kAALM 141 


YES 


2.3 


— 




MWIC0MPACT 


\^ 4- A^UfAATf^. 


MO 






3 


MpyCQMPACT 


^.4 - *aj rroiiATir* 


» *V 




132 




SUBCOMPACT 


4 ^MANUAL, 








* 4 ° 


SUftCOMPACT 


4 -^ANUAL 


* yCA 

1 CO 


7 


$4ft 




SUSOGMPACT 


4 AUIl^ l| p''v 


MO 






' 9 


SUaCOMPAQT 


' ; 1 

A Al iTf^AAATMT 


Y£ft 


-9.0 


$74 




SU6COMPACT 


a U4UI IAI 
V MMWn4> 


\ no 








COMPACT 


ft M.ANUAL 








9 


. 8U0C0MPACT 


m. 44 4 44t IAI 


TEA 


104 


$•6 




5U6COMPACT 




MO \ 




- — 




COMPACT 


4 44 AMI LAI 


YtS 








{NTtHMtDiATE 


0 MANUAL 


mO 






7 


SU8COMPACT 


a 41 fTr\44ATITV 


Yftll 


\ *2 


$104 




COMPACT 


A ■ AllTOiAATtfl 


NO 








INTE RMfcDiATE 




YES 






• • 


COMPACT 


a •■ 41 iTOAiATIf* 
V All » 1 »v* 


YtS 


\ ^ 


$119 




COMPACT 


ft MANUAL 


NO 






, 


INTfcRMCDIATfc 


A AUTOMATIC 


NO 






9 


COMPACT 


a 44 AMI IAI 


YES 


14 \ 


$139 




pOMPACT 


a Al fTOftlATlP 


NO 








IMT£BMC£MAT€ 


A Al fTOMATK" 


YtS 






— 


INTERMEDIATE 


* 4J44M IAI 


NO 






10 


CQMPACT 


a Al JTDAAATtC 


YES 


15 


\ $153 




irfTERMCOtATB 


a 4444M IAI ~* 
ft MANUAL 


YES 






11 


INTERM€D4ATE 


a ai rmAAATu" 

ft AU 1 WW I IV 


NO 




17 
* 


\$199 




FULL 


• Al (TrtAJATlf* 
ft AU ' UMrt 1 l\s 


NO 




— yz 


12 


INTERMEDIATE 


ft AUTOMATIC 


YES 


IS 


$2aX 




FULL 


ft AUTOMATIC' 


YES 






13 


LUXURY 


ft AUTOMATIC 


YE* 


19 


$251 \ 
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How to Reed. This chart shows differences 



\ 



en thirteen 
gets the best 
ow much less 



in average mftrajge bet 
groups of cars. Group on> 
mileoge. Column six shows 
mileage other groups get. Column seven 
shows the cost of the additional gasoline 
♦ that acartn one of those groups ivould need 
for 10.0(H) miles of driving. 
For example, a car in group seven unll get 
about 12 mpg less than a car in group one. 



And use about $10i worth of additional 
gasoline in 10.000 miles. The same car mil 
get about S mpg more than a car in group 
10. and by comparison ivould jave about 
$19 worth of gasoline ($158 minus $101) in 
10.000 miles of driving. These calculations 
used a national average' price of 58 4 per 
gallon for unleaded gasoline derived from 
published induafy price data for April 
1976. 



\ 
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. What's your car's fyilaaga rating? 

In each calory ptit an "X" in the box that most closely describes your car. Scoi* thn-w # 
it* fo«Hfe*nswer in the first column, two point* in the .second column etc. A v 
■rf B to^SS your car a -MISER- Seven point* or less means you re <lmu>< a 
GUZZLER" compared to the kind of mileage you could bo ipAimfr ^ 



Vehicle 
Type 



Engine 

'Type 



Z Points 



Subcompact 
Minicompact 



Small 
Diesel 



Accea»ofie» M 



Tire Type 
Vrtnayrt 



. Radial* 
Correct 
s Pressure 



Knjcine 
Condition 



Oittype 



Manual 
Trans, no Air 



Starts Easily 
and Runs 
Smoothly 



Gas-bavin^ 
Multiple 

-89T- 



2 Points 



Com 



pact ^ 



4^yl| 



nder 



Manual Tr^ns 
witji Air » 



Radials 
Un<lefinfluted 

* . v. 



Ro^h Tdle 



Ordinary 
l\iultiKrude 



i Point 



Mid-Size 




6-Cylinder 
Diesel V-iT 
Small V^8 



Auto Tratwi, 
- no Air 



Bias or 
^Tilas : DTjlte<i - 

(Correct 



0 Points 



Uyge Car 
r Van- 



,arge V-8 



Poorer than 

Normal 
Acteleratitin 



:}() Weight 



40 V\Vi>ilu 



Auto Trans \ 
with Air ! 



ftias (>r 
Hias-Hcitrd . 
Undrnntlal<-4l» 



Cuts Out . . 
. When 
Accelerating M 



Pool with three friends, 40 miles round 
trip. (*J,2) 

Use public transportation to commute 30 
miles round trip (*1,2) 

Qownslze to a 1981 compact from your 1977 
mid-size and obtain 50% better mileage 

Pool with a friend, 10 miles each way (*2) 



Reduce one five mile errand dally for six 
days 

Keeping your new set of radlals properly 
Inflated, reduce one errai^ dally 

Reduce one erranq" dally for six days, two 
miles round trip 



$ 728 per year; 43.3 gallons per montb 
$ 60.67 per month (*3) ^ 



Next car trade, buy a 4-cyl1nder enijlne 
Instead of a 6 or 8 , 



v « , Drive at 55 jnph % 

* t 

• 'Install radlals when-replacing tlre^ 

• Cut off air conditioning (*4) 
♦NOTtS 



$ 364 per year; 44.0 gallons per month 
$ 30.33 per month 

$ 329 per year; 19.6 gallons per month 
$ 27.42 per month 

$ 242 per year; 14.4 gallons per month 
$ 20.00 per month 

$ 217 per year; 12.7 gallons per month 
$ 17.72 per month 

$ 177 per year; 10.6 gallons per month 
$ 14.79 per month 

$ 107 per year; 6.3 gallons per month 
$ 8.89 pfer month 

$ 67 per year; 4.0 gallons per month 
$5.55 per month 

$ 60 per year; 3.6 gallons per month^ 
$ 5,04 per month 

$ 50 per year; 3.5 gallons per month 
$4.93 per month 

$• 25 per year (4 warmest months) . 

1 ( 



: (1) Fare of $1.50 a day 1s subtracted from these figures. 
(2) Some additional savings 1n parking would occur. % 

3) Longer radial tire life totally offsets higher price. 

4) ' TEA staff Computation based on a study done by the city of Baltimore.' 

1 M 1 
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« ' o v »• a v n s c :r o - o l 



TVTTV: 




-o. 4 f r.uisoortaliiVn .".ccoants Tor 25?; of"r 
| consunotion. VvH-i.'Qs -:an bo made tl 



our total energy 
hrounh : 



RrtHuci nn Auto si:tp , Weight 
Tniproving dr'ving habits 
. T, norov.i .ig cnnmutnr habits 
Sncoaragi no rass transit 



EFFHCT OF SPHcD ON FUHL CONSUMPTION RATfiS 



7S 



:-\Tc.7L\LS: 



Student copies of attached chart and questions, 
Pencils. 



VJCG'KCSI ZD r , *?0CEDfJ.7c: 



Have students study information on chartf:, 

Let them answer questions, 

Check answers and discuss findings. 



V 



V % 
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•j-ri'iiCJiin RESULTS: 



'•"ERIC 



Students will learn the effects cf speed on 
fuel consumption in automobiles. 
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EFFECT OF SPEED ON FUEL CONSUMPTION RATES 





ni xes 


Per Gallon At : 


beiBCtGCl 


Soo^ds 


Test Car Number 












and Weight (in lbs.) 


30 


40 


50 


60 - 


70 


1 (2,400) 


22.74 


21.94 


r 

22.22 


21.08 


17.21 


2 (4,800) 


17.12 


17.20 


16. 11 


. 14.92 


13.13 


3 (.3,500) 


19.3.0 


18.89 


.JL7.29 


15.67 


13.32 


4 (5,240) 


18.33 


19. 28 


15.62 


14.22 


12.74 



i 

j. What is this form of presentation called? 

a. a case study 

b. a graph 

c. a table 

d* a simulation 



What does this information show? 

a. The number and weight of cars in the United States. 

b. Miles per gallon for different cars at various speeds 

c. How fast some cars can go. * 

d. , Heavier cars consume less fuel at all speeds. 



3. Which car had the hig§st gasoline consumption, at 40 MPH? 

a. Car 1 

b. ^Car 2 ; - 

c. Car 3 

d. Car 4 



Whictf car had the highest gasoline consumption at 70 MPH? 

a. Car j 

b. , Car 2 

c. - Car 3 

dl. Car 4 - " 

1 

How are the numbers in miles per gallon related to the 
consumption of gasoline? 

a. The higher the miles per gallon number, the higher 
ttie gasoline consumption 'per mile. 

b. The higher the miles per gallon number, the lower 

i the gasoline consumption per mile. ' 
c The number of miles per gallon ^is not related to 

the aasol ine rnnonmnf inn \ -t 



the gasoline consumption 

For what change of; speed -did the greatest increase «in 
fuel consumption occur for all test cars?' 

a. * Between 30 and, 40 MPH 

b. Between 40 and 50 y MPH " 

c. Between 50 and 60 MPH 

d. Between 60 and 70 MPH g 2 v 



Which of the following has little or no effect on the 
amount of gas a car consumes per mile? 

a. weight of the c*r 

b. speed it is driven at 

c* brand of gasoline it uses . 
d. horsepower of its engine 

Th^ amount of oil which we import each year is 
a* decreasing each year. 

b. increasing each year. 

c. provided mostly by Canada. 

d. coming mostly from Alaskan wells. 

< 

Which of the following would NOT be considered when 
we talk about energy supply? y 



d. 



b. 




/ 
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COKCcPT: 



AC1IVITV: 



V\T2XI.\LS: 



{ 



Tr^.isoor tation account;, for 25^ of our Total -*enerny 
consul lot ion. Sivi^s* can ho made? through: 

Reducing *u to si;>e f #*ight ' ■ 

reproving driving habits * v " - ' „ * 

^. Tnnroving conirtutor habits • ^ 

D # Encouraging xass transit 



DOES THE ^55 MPH SPEED LJ-MXT SAVK ENERGY? 



7 



Student copies of attached materials: 

a. Student questions 

b. Qata sheet 

c. Student calculators, if possible 



VJOGcT/T ED PTOCEDtJflcj 



I 
I 
l 
I 
l 



Follow instructions given fqr the various 
activities given on the^ attached sheets. 

See Teacher Edition of sh€ets for background, 
and related materials. 
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Students will be ablp to analyze data, evaluate, 
identify factors, and come to decisions about 
the 55 mph speed limit. 
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Activity: - Does the 55 MPH 7 

Speed Limit Save 
Energy? 



Student Questions 



1. 



2. 



3. 



4. 



How many gallon^ of gasoline could be . savdd by ^ 
driving an * average .car 100,000 miXes at '50 mph . 
instead of at 7 0. mph? • 

What are the causes of the increase in gasoline 
consumption as speed increases? . • ^ 

identify some other p&ss£ble benefits of low|P^ 
highway speeds . ^> 

List some negative aspects of the 55 mph speed 
limit. ^ V 



Would it be reasonable to set a^ speed/ limit of 
30. mph? 40 mph? / :. 4 



mph 



Effect of Speed on Fuel Consumption Rates 
' Automobiles 



Test Car Number 
an<J*Net Weight 
(lbs.) 



Miles Per Gallon At Selected Speeds, \ • 
"30 ~ ; .4 0 • "! 50 " 6~0 t i " JO: 



1 


(4,880) 


17. 12 


17.20 


16.11 


14. 92 


■ ' \ ' 

13.13 


2 


<3,"500) . 


19.30 * 


18 .89. 


17. £9 


15. 67 


13:32 ' 


2A 


(3, 500) . ,., 


21. 33 


21.33. 


18 . 94 


17.40 ; 


15.36 ~ 


3 


(3,*540) . 


2 3 . 67 


24. 59 


20.46 


14. 83 ' 


13.42 . .-. 


4 


(3, 975) 


18. .25 » 


20.00 ' 


,16.32 

t 


15.77 


13.61 


5 


(2,450J 


31.45 • 


35. 19 


.33.0T5"; 


30/78 


22.82 . . 


6 


(3,820) 


22.88 


19.41 


. 20.28 


17. 78 


14.88 


7 


(3,990) 


15. 61 


14.89 


; 16. '98 


13.67 


' 4 11.08 " 


8l 


(2,050) a. 


• (24-79) 


(27.22) " 


(26 . 80)' 


4 (24.11) 


N .. n:a, 


9 


(2,290) 


21.55 


20.07 


19.11 


17.83 


16.72' 












f 1 


-*r • 


10 


(2, 400) 


" 22.72 


421. 94" 


22. 2^ 


21. 08 . 


17.21-' 


11 


(5,^50) 


18.33 ' . 


^■19^28 


15.62 * 


\ 14. 22 


12.74 


12 


C4,530) 


20.33 . 

* 


20.00 . 


17, ir> - 


1.6.17 

■> 


A 4. 8 6 _ 



Average 
(Unweighted) 



tl. 05 



21.07 



19.49 



17. '51 



14.93 



Mrco vehicle #8 could no-t l>c operated satisfactorily at 70 miles/ per hour, £ts' 
miles per gallon performances were omitted from the averages. . They -[ are, however, 
given in" parentheses. ' * 



Does the 55 MPH Speed 
Limit Save Energy? 



Overview In . this lesson students wi^.1 examine the fuel 
savings of the 5$ MPH speed limit. There are 

three activities in this lesson. 

- • • * • \ 

Activity 1 is a, brief class discussion V^Ln which - 
the students take a straw vote-on whether they 
thi^nk that fuel is saved by driving at 55 MPH 
instead of 70 MPH. „ ' 

v 

Activity -2 is a small group activity. The- students 
are given a data table showing the gas mileage of 
several cars driven, at selected speeds. They an- 
swer questions asking them to apply the data and 

- consider possible causes for the fuel savings at 
lower highway speeds. ' 

* . '\ 

' Activity 3 ,is a teacher-led discussion. Ideas 
formulated by the students^about the benefits and v 
drawbacks of slower highway speeds are presented. 1 
Factual* material is supplied by the teacher to • ex- 
pand the students* ideas. * 1 



P 



Thase activities are intended for use in General 
Science or Physics courses , but investigating the 
energy savings can be taught in a social stu<^gp 
classroom. 

Objectives Students should be able to: • * 

1. analyze data concerning fuel consumption 
and speed. - f 

2. evaluate the relationship between fuel cbn- . ** 
sumption and speed. 

3.. identify the major factors affecting fuel 
consumption at different speeds* v 

4. evaluate positive and negative, aspects of 
the 55/ MPH sp^ed limit. 

. . 

t Materials Class, copies of the student questions and data sheet 

Student calculators, if possible , 
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1-2 class periods 

Activity 1 - One way to begin this lesson, on the' 
subject of saving energy b.y driving slower is to 
present a brief history of motor vehic la /speeds 
and sp^eed limits^ • t , ' 

History of Cars and/ Speed 

The first automobile in the United States was driv- 
en in 1893. * Almost immecji ate ly, man set out to see 
how r fas! t he could make it go. By 1894/ people were 
talking! about an automobile race. The first race 
took place one year later in Chicago J It. was a 52 
mile rajpe with 1 the winner averaging 5.05 MPH,. t 

By 1900 L when cars were first produced in any large' 
quantity, 10 MPHwas considered a reasonable speed 
on the open road. In '1901, New York- a^d Connecticut 
passed the fiist motor vehicle speed limit laws in > 
the United States. The speed limits were 8 'MPH in 
the cities and 15 MPfUon the open road. These laws 
also contained a provisTbn^that a motdrist, upon 
meeting 'a horse, must pull fco,the side of the road ■> 
and, if 'necessary, turn off tite motor to allow the 
horse to pass. These early speed laws were passed 
mainly, to pacify tl\e non-motorists who complained, 
of the noise and dust as opposed to modern day 
speed limits that are designed to protect the motor- 
ist from himself and from other metorists. Now, of 
course, speed limits ar-e imposegr to conserve fuel, 
too. * • 

From the very early car speeds £>£ 5 MPH, ( cars q-uick- 
ly became capable of higher speeds. In 1904, Henry 
Ford set a world's latfa speed record, of over 9.3 MPH! 
By this time, highway speeds were about 15 MFH, 
mostly because the road system was nq£ designed or 
constructed for automobile traffic t They were more 
suitable for horse and buggy travel. Very few 
paved roads existed. However, road constructibn 
for automobile "traffic began about 1900 and has con- 
tinued until the present, time . Speed and spefed • 
limits' continued to increase .as a network of paved 
roads grew across the nation. / 

I • , 

| ' - Department of Transportation 

i 

Th$ motivating question to get students thinking 
ab<j>ut fuel savings might be: Is fuel saved by 
driving aT.55 MPH rather than 70 MPH? Take a 
st±aw vote in Yes/No columns on the chalkboard T 
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allowing for qualified votes. Some students may. 
say, for example, that fuel is saved by driving 
cars at 55 MPH, but not trucks. Accept this view- . 
point without discussion at this time. A separate 
vote could.be taken 'for trucks, if the class wishes. 

Note : The class may" agree that fuel is saved by 
driving slower '. In this case, the straw vote ' ♦ 
might center around how much saving there is. 
The most useful form for expressing the savings is 
in miles per gallon (MPG) , although percentage or 
dollars could- be used. 

♦ • 

Activity 2 - A good approach to this activity is 
to break the class into small groups of y 3-5 students 
each. Distribute the student worksheets and 'data 
tables. Most students should complete the work 
without the teacher assistance, although some may 
need help with the calculations in Question 1. 

Activity 3 - -This activity involves the whole class 
in a discussion of the conclusions reached in the 
previous activity. Tlia discussion centers around 
the/amounts of fuel saved, the causes for the sav- 
ings, and the - societal impact of the controversial. 
55 MJPH speed ^imrt. , 



/ 
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Test Car Number 
and. Net Weight * 
( lbs . ) 



' Teachers* Manual 

Effect of Speed on Fuel Consumption Rates 

Automobiles 



Miles Per Gallon At Sele cted Speeds 
0 r 40 *?\ — 



5- 
6 
7 
8l 
9 



(4 ,880) 
(3,500) 
(3,500) 
(3,540) 
(3,975) 



(2,450) 
(13,820) 
T3, 990) 
(2,050) 
(2,290) 



3o- 



17.12 
1*9.30 
21.33 
23.67 
18.25 



31.45 
22.88 
15.61 
(24.79) 
21.55 



17.^20 
18.89 
21.33 
24.59 
20.00 



35.19 
19.41 
14.89 
(27.22) 
20.07 



50 



16.11 
17.29 
18.94 
'20.46 
16.32 



• 33.05 
20.28 
16.98 

(26.80) 
19.11 



60 



14.92 
15.67 
17.40 
14.83 
15.77 



30.78 
17.78 
13.67 
(24.11) 
17.83 



70 



13.13 
13.32 
15. 36 
13.42 
13.61 



22.82 
14.88 
11.08 
N.A. 
16.72 



I 









9 








ilO (2>^00) 

11 (5 r 250) 

12 (4,530) 


V 


•22.72 
18.33 
20.33 


21.94 
19.28 
20.00 

^r— 


22.22 
15.62 
17.50 

* 


21. 08 
14.22 
16.17 


17.21 
12.74 
14.86 


Lverage 
(Unweighted) 

1 




21.05 


21.07 . 


19.,49 

1 


17.51 


14. 93* 

t 



I 
I 
I 
I 
I 
I 

|er|c 



vehicle #8 could no£ be operated satisfactorily at 70 miles per ' 
its miles per gallon performances were omitted from the averages 

parentheses. - * , 



hour, 

They are"-, however, given in* 
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Student Questions \ 1. 'How many gallons of gas could be saved by . 

driving a car 100,000 miles at 50 mph in- 
stead of 70 mph? '* , 

•< •' m order to do this calculation the students 

. first need to change miles per gallon into * 

v gallons per mile. 

- This^is a reciprocal relationship 

1 / * ' * 

miles * gallons 
% gallon mile , ^ 

miles 1 galdons 

j At 70 ifiph, 14.93 gallon = '14.93 mile 



14.93 * .051 (1 0 14.93 * .051) so~" 

' . miles - gallons 
14.93 gallon * .051 mile, 

miLes gallons » 

At 50 mph, 19.49 gallon - 19.49' mile 

s gallons 

.067 * mile * - 

gallons ^ faJJons ^JJons v 

.067 mile - .051 mile ,016 y mile . 

fat 50 W?h; /at 70 MPH ) (saving) 

gallons 

9 016 mile x 100% 000 ^tniles « 16.00 gallons 

Roughly one hillion intercity highway .miles are 
travelled each day in the United States- One 
billion is 10 ,000 times 100,000. Thejsavings in 
* gas for 100JDOO. miles, that the students calculated 
can be mulWplied by 10,000 to find the daily sav- 
ings for a ha^onal reduction in speed from 70 mph 
to 50 mph. 

% 

1600 gallons x 10,000 » 16,000,000 gallons . 

The savings in money per day or per week that can 
be realized by' the average individual driver are 
not great. The average American car is driven 10 
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high speed miles per day. Using the figure\yf .016 
gallons/mile saved by driving at 50 mph instead of 
70 mph, the weekly savings is only 1 t J gallons 
(about 67$ if gasoline is 6Q£ a gallon) . This ^ 
'amounts to ft bout $3*5 a year t At t£e present time t 
motorists have no difficul ty ptzrcha*s ing 70 gallons 
at a \irne , so Ji . 1 gallons is not; p very Jioticea-ble 
savings. # As our petroleum reserves dwindle causing 
a rise in the price af gasol ine and /or rationing , 
this 1 gallon s.aved per week may become more- impor* 
tant to the # individual . ^ r 

On a national level , 16 million gallons of gasoline 
saved each day is 9 sign if icant . However , an enforced 
speed limit is necesskry to achieve this fuel sav- 
ings . The immediate savings to an individual is ndt 
enough to make a voluntary slow-down program work 
for very long* 

The national speed limit of 55 mph yields a sl.ightly 
smaller fuel than 50 mph would (11 million gallons 
per* day vs . 1 6 K mill ion) Tfae speed limit was set 
at 55 mph t& provide better fuel economy while not 
seriously/ upsetting the interstate truck industry. 

2. What/ are the causes of the increase in gasoline 
consumption as speed increases? 

The two most important causes are the increase ( 
with speed in the rol ling resistance and the 
air drag . These two terms are defined below. 

At* 

Roll ing^ Resistance : This means tfhat it says, it is 
the resistance to rolling and is caused by friction 

\between the. moving parts in the drive train (the 
transmission and differential) , in 'the axle and * 
wheel bearings and between the tired and the road. 
It is a resisting force which the engine must ^over- 
come . The important thing to know^ is that it gets 
bigger as the wieght ofj the car increases and tha t 

^while it does not change very much with speed while 
the car is traveling slower than 40 mph , it increa- 
ses rapidly (as the sqjuare of the increase) above 
40 mph. This letter change is probably caused by « 
phanfes that occur in automobile tires as* speed 
increases • Above 40 mph most automobile tires be- 
gin to deform. 0 great deal of energy goes into 
setting up wavelike motions in the tire rather than 
moving the automobile . — ' * % 



Ajfo Drag : Air drag or air resistance i^g also a 
force which t^he engine must overcome . It depends 
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6/1 the shape of the car afid on its speed. The 
important factors are (1) tha t streaml ining re- 
duces the drag and (2) that the dray goes up as 
the square of the speed „ (Tjiis means that doub- 
ling the speed quadruples the air drag.) Air 
drag is a larger factor in the loss of gas mile- 
age at high speeds than rolling resistance . This^ 
is especial Ly true for trucjcs which are usually 
not streamlined at all. 

Streamlining of automobiles began with the ill- 
fated Chrysler Airflow th the 1930's. Since that 
time autos have 'become continual ly > more "sleek" 
and "aerodynamic « " Uh for tuna tely , real reductions 
in u air drag have not been as great as 'appearances 
might indicate . One major reason i s probabl y 
that while stylists have smoothed out the part^of 
*the car that we see, the undelrsdde of the car is 
the same rough, ^irregular shape tha^t^it was in 
the 1930's. A few automobiles (Porsche 904 and* 
Jaguar S-type) have been produced wi*th a smoo th 
" belly~p&n" and these car^ have relatively low 
drag coefficients . 

3. Identify other possible benefits qf lower 
highway speeds. 

SAVES LIVES 

The lowered speed limit has reduced the auto- 
mobile death rate. The actual number of ac- 
cidents has not been significantly reduced. 
Acciden ts are less serious at lower speeds 
which results in fewer serious injur ies "and 
deaths. 

TIRES* " 

Tires wear lorfg^r at speeds under 40 mph. 
Tires deform abbve that speed? and their rate 
* of wear is accelerated. * 



MECHANICAL COMPONENTS . # 

* . - 

The engine , transmission , differential , <ind 
wheel bearings all run at lower temperature at 
lower 'speeds . Wear rate on th&se components 
increases as tempeT&ture increases . The lower 
ed.lspeed limit" allows these things tO>run slow 
^r land cooler , so they can Last longer . 



Students may identify o^her hidden* bene f its . 
The ones mentioned here are measurable and 
important ones. • 
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4. - List some negative aspects^of the 55 mplT 
speed liraiP* ' 




Wasted tM, ^MWboredom are the two things that } 
studehtsTm^f often identify. These complaints 
are Very important-* from an energy standpoint. 
Our lifestyle has developed around the ability 
tp do thfjngs and .go places rapidly. Energy has 
not been considered in our pursuit of speed. 
Students *i*ee&. jso be aware that rapid travel 
carries an energy penalty, and that our supplies 
of energy are finite??* Some change in our life- 
style is necessary if we are going to change our 
level of energy usage. 



5. Would it be reasonable to set the speed limit 
at 30 mph? At 40 mph? 

* 

The answer to this question is no at the pre- 
sent time. There is little if any fuel saving • 
by driving at speeds under 50 mph. There would 
also be extremely negative public reaction, to 1 
such a drastic change in driving habits even if 
it represented a large fuel savings. Intercity 
trucks would be seriously affected by such a-- 
low speed limit. 

Trucks * 

* 

a 

Trucks have not been emphasized in the above dis- 
cussion because they account for only 1/4 of the 
total energy used anually in intercity highway 
travel. Fuel consumption data is provided for 
trucks to show students that fuel is saved by op- 
erating trucks at lower highway speeds*. However, 
truck drivers are governed by regulations that do • 
not apply to automobile driyers. The effects of 
these regulations must be considered -.along with 
fuel consumption in any discussion of whether a 
given speed limit is reasonable. 

Safety regulations include mandatory rest stops 
and a 10 hour per day driving limit. Truck ship- 
ping routes and terminal locations were established* 
considering these regulations,' but with a speed 
limit of 60-70 mph. The. safety. regulationllprevent 
trucks drivers from compensating completely for. the 
longer time that is necessary to make a given trip 
at lower speeds. 

Present terminal locations require that a round 
trip between points 200 miles apart be possible in 
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Ko. 4 S Transportation. ^counts Cor 25« or* . our" total" energy 
^corTsunotion. Savins can ho made through: 



C 



^~ 

ACTfvTTVr 



% A : undue inn ^uto six©, tfoight 
&. Tmproving .driving' habits 
C. Tnprovi ng \conmut«*r habits. 
Encouraging xass transit 



CAR POOL rNG l 
» > 



MATERIALS: 



Pencil, paper, and questions (may- be written on chalkboa-rd) 
! 



\ 



v 



1 

2, 



Bacjcfrrou nd : 



I 



Have students work on the following problems 
on an individual basis. 
Compare answers and lead a discussion. 

Carpooling - About 1/3 of all private auto usage is for 

commuting to and from work. * 



Problem 1: Four students carpool each day of the 175-day school year. 

Each lives a^out 5 miles from the ..school they attend. 
What is the number of miles each saves in driving if all 
share equally taking turns driving? 

Gas sells for $1,25 per gallon. John's car gets 15 rapg. 
r Sue's - 17 mpg. Bill's - 20 mpg. Lee's 30 rapg. Calculate 

each student's fuel cost for the school year for their 
part^in the carpool. How much more in fuel costs can * 
Lee expect to save than John?. r • ' 

■ * 

Problem 2: I Carpooling has several advantages for conservation of energy 
List as many advantages as you can. What are some of the v * 
inconveniences of carpooling? 

/ - : - 

Students will become aware of Conservation possibilities 
through the use of carpooling. v 



«:\'PcCTJir) RESfJLTS: 
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\'o. 4 ^ Transportation accounts for 25'/« of our total en' 
^ consumption. Savings can bo made through: 



nprcy 



\C1TVTTV: 



- \ 




^. Reducing ^uto sir»e, eight ^ » 

B. TriproviAg- dr *ving hab,i ts 

• C. Thorovi iig connvjter habits^ 

0, Sncour. aging xass transit 

♦ % 

\ 

RBWARDS ,0F CARPOOLING 



Ma 



terials' r^JLated to carpooling, pencil, paper 




1 



/ ERIC * 



2. 



3. 



4. 



5. 




Let student^ make lists concerning the 
pros/<^ons of carpooling. v y 

Have them figure out math problems related* 
to carpQol'ing in various situations: " 

school, work*, recreation, neighborhood 

L.t the* figure out savins t U a carpoo^ n, 
situation and hoiv long it woulcj take, them- 
to save enough to buy a much^desired item. 

Let them work out a plan for Nashville for 
carpooling (to work) for the city's 
* inhabitants* How would it be {implemented. 
What incentives ^ould be play>ned for 
car pool participants,. 

What "tips" can they" arrive at to make car-* 
pooling more workable and pleasant for 
those who, join the carpool? 



Students will learn more about carpooling in 
a variety of situations and devise creative 
M pros ft for carpooling. J 



V 



-J 



*) 



105 



I 
I 
I 

• 

I 
I 



I 
I 
I 

4 

I 
I 
I 
I 
I 

I 
I 
I 

I 



ERIC 









U \ ou < 4H dot hi*... 


» 

It mi*hl nmve 
>tm thi*. 


Then > (Hi cog id upend the money on ftomrthin* 0 
like thin. 


1 NVxt lime you 
m-ed tires, buv a net 
»t stet*l*b)t»ltecf ra- 
tals inateaii of * 
fria*- plies. *^ 


3.5 ml. p#r month 
R© per month 
$59 per year 


WHh one month ■ Mvinft: A package of good 

golf ball*. Subscription* to one newaweekly 

and two monthly magaxinea. 

With out year a wing*: An electric blanket. A 

video game partridge. Four gourmet cooking 

leaaona. 


JL Drive 56 instead 
•i TO. 1 

• 


3.6 gmJ. pernio. 
$6.Wpermo, 
$60 per year 


Month: An extra long-diatance call. A separate 
phone for the kids. • 

Year: A decorator phobe. Aprogrftinmable cal- 
culator. A 3-man tint. A CB radio. 


3. Order a 
4*<\v I i ride i engin e 
*n*t? ad of a 6 in your 

0*-xt^ar. 


4.0 gal. per mo. 
$6. 55 per mo. 
$67 per year 


Month: Steak on a hamburger night. A pound 
of chocolates. Two new cans of tennis balls. • 
Year: A cassette tape recorder. A watch. A 
food processor. 


4. kliminatttone 
errand per day. two 
yttiU-* round trip. (6 
ays per week.) 1 


6.3 tral. permo. 
$8.89 per mo. 
$107 per year 


Month: Burgers, fries and shakes for two. A 
paperback book club selection. 
Year : Somebody to mow your lawn all summer. 
A rod and reel. A 16-pound box of gourmet 
steaks. A terrific tennis racquet 


3u 1'se steel radials. 
eliminate a trip a 
^ !_v (combination of 
S.md 4. above). 

keep the tire 
p.< sjiure up. 1 


10.6 jjal. permo. 
' $14 79 per mo. 
$177 per year 


Month : Cable TV. Movie tickets for two adults 
and two children plus popcorn. 
Xear: A phone-answering machine. A tele- 
scope. A car stereo cassette player. A video 
game.. 


^ Eliminate one 

5 mile trip per day. 

/" 6 days per week. )* 

•» * 
* 


12.7 jral permo. 
$17.72 per mo. 
$217peryefU* ^ 


Month: A board game. A real crystal wine 
glass. A Save the Children Federation 


sponsorship. • , 

Year: A new suit. A baby sitter 18 extra times. 

A shotgun. 


* 

7 i 'ar jxfnlj with one 
0 her person. . 10 
n 1 Irs *»ach way. 1 


14.4 ral. permo. 
$20. S per mo. 
$242 per year 3 


t Month: jCabJe TV with special movie channel. 
Two or three bottles of wine. 
Year: Two season tickets on the 40-yard line. A 
backvard iras drill A home movie earner* 


* Replace your 1977 
mul-size car with a 
19*1 compart and 
g- * 0<i percent bet- 
r**r mileage. 


19.6 gal. per ipo. 
S27.42per,jrfo. 
% Jj329 per year 


Month: A 197^ proof set for your coin collec- 
tion. Fancy perfume. 

Year ^ A stereo. A 35mm camera. A microwave 
oven.. Steel-belted radial tires (see item IX 


* I. '*e public tr^ns-'. 
••'•nation to com- 
■:nite 15 miles each 


44.0 gil. per mo. 
$30.33 per mo 
$364 per year^ 


Month: A fancy house plant. A trip to the 
hairdresser. 

Year: Vacation plane tickets. Luggage. Golf 
clubs. A saw, a drill, and a sander. 


l<'. ( ar pun I with 

'ilh\»r|re<>pJe. 
-i* miles each way. 1 


43.3 gal permo. 
$60.67 per mo. 
$728 per year 3 * 4 * 


Month: A fine china place setting, Dinner out 
for two. 

Year: A new sofa foryour living roomx A dish- 
washer A bic color TV 


"*••• fttt* 1 .1 1 tit / tut f if 1 1 


i.n »»// ht)t K 1 in t 1. ^ 





-it 



C$e 

tuto 
eu<n 

you 1 
atari 



FxampLes Are based on a hypo- 
thetical '"typical^ driver. 
Hp^drives 10,900 miles per yr, 
6 l , OOO city, 4,000 highway. 
1077 mid-size car gets 12.5 
n-Hj city' and 17.7 mpg . highway,, fade 
overall average 14.2 mpg. He 
>urcha<=;es 704 gallons of gas at 
^1.40 ppr; g'allon. TotajL expendi- 
t r o $08^.60. There wolild probabl 
hp additional savings on parking. 

1 m r ,0 opr day for fare has . already 
hoen ^ub\£ac'ted from these figures 
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k os a go st time < 
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I Mcnigngrwr large t 
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Q. JiMt how muclj money can 1 
saVe by carpooling? 

A* The U.S. Dept. of Transporta- 
tions Fe^ral Highway Achninistra- 
tion estimac^s ^j^iver can save 
between $281 anWKk a year \>n a 
20-mile daily rounatripof he cai^oois. 
To get a rough idea of what you might 
be able to sa^e, try this formula: 

Estimate the amount of money 

the number of people who'll be in 
your carpool. The answer is your 
new, lower cosy of commuting. • 

/ • mm ^ 

. . Y 
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Q. What's a good way to keep 
track of the money? 

A. Keep a gasoline savings account 
in a little notebook. Divide the pages 
inlo four columns. . 
Column one: What you did that 

saved gas. . 
Column two: How much gas mat 

sa v ed . 

Column three: How much money 

that's worth to you. 

Column four: Total saved so far 

When column four gets big 
enough, go and buy 
the thing 
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Um tMt •**mpU to Mp 
computa your wtof* 

Hay you tiptmd a couple of buck* it 
day iih gaa. Another two tMlam for 
paWuiiJj That multiplier into * hefty 
sum every month. 
$4-per day x 21 days « $84 

Individ. co* S«vtit«* 

Carpooling with 
one can cut the 

costinhalf ' ' $42 W 
Another person 



dro ps it even mort. * 
If still another joins, 
your cost is even less 



$28 $56 



$21 



$63 



In this example carpooiingsave* 
up to $63 a month. How much could it 
save you? 

While sqme purists may com- 
plain that this example doesn't in- 
clude" such factors as depreciation, 
insurance, service, maintenance and 
other costs, I think most will agree 
that it does cover the basic costs of 
commuting. 



< America's cities 
high on catpooHng 

In Hartford* Connecticut a com- 
puter program (jffei* any employer; 
public or private/ information that 
can help him begin a carpool pro- 
gram at hi* company. And the jitate 
Dept. of Transportation constructs 
<^rjH)ol-frommuter parking lots at 
key highway intersections to make 
drive-ride programs easier. 
In Knoxville, Tennessee all forms of 
ridesharing alleviate mass conges- 
tion. In this southern city, carpooling 
keeps over 22.000 car^ off the road. 
If it were not for carpooling. the city 
would have to provide more parking 
space than is currently covered by 
the entire downtown area. ■ 
At the San Francisco-Oakland Bay 
Bridge, priority lanes for carpools 
with three or more persons speed 
commuter? past long lines of. single- 
occupant cars. And the car|Mjolers 
paynotolls.^ 

In Omaha, Nebraska <\ phone-in 
service makes it |>oxsihIe for drivel^ 
'to find a c;irj>ool just by making a 
telephone call. 



md#sharlm makes gocc^ 
corporate s|Mis<i coc 

On tup of envipmmer. <l .unl eco- 
nomic advantages, there, a;-; other 
corporate advantages to carpi*>lmg. 
^ (T| Employees get to work on 
time more often. 

* (JO It mjuces the need for new 
packing spaces, which can be ev' 
tremely expensive^ >-j 
[5] Morale and work, efficient 
are increased because people ride to 
work in less congestion, In a shortert 
time, and with parking spaced in- 
sured or more easily available,' 

QQ It makes it easier, for non' 
commutes to get -downtown ami to 
other commercial areas, '* ' ^ 

g] It*rvesasagWKl16»>g-tenr. 
commuiutVVelations project 



Qiilfc it Hard to start orfain a . 
carpoofr 1 

> ' A* Most of th)e time ft's relatively easy. 
Especially if you work "for a targe 
company or live in a city t 

' "At Shell's downto^Tfi -Houston 
offices, almost 7#percent of my 4800 
• ^eo-workers carpool. The 'majority of 
\hem joined a carpool at work. Some 
simply got together with. their neigh- 
bors on their own. , V 

Check your place of business. 
Tfrreiiay already be a'c&rpuol sys- 
t tewfti^nect. If you live in a city, and 
' out if there's a computer matching 

■system or a local American AuutfuV 
bile Association that can put youjiij 
' touch with people going your \\ ayf *' 

J^t up notes in'iocai : x v ^r,~. 
es, supermarkets — w.-wi'H^r ' 
personal notices can be poit •••*;. *'li 
! „n6ne of -these apprWhe.* 5 ;r*n 
v 'write "Double ^p," l T .S V '! 
*.me'nt of Transportation iKA 1 ' 
' • Washington, D.(?s -uS'n) TV 
:* the Highway 4.' sari- Fe<;t . ai ■< \r 
•'* give you information aboUv r , 
community or emnioxvr j'ar. 
^t»rpooling^rog»-am. 
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GLOSSARY of e^e^gy -htrn*S 




t>Afr#r - A l*Qu*d mWaaure of ON. ueuelry crude oil. 
equal to 42 QjUorn or «bou 30* pound*. 

b*M load - The minimum Joed 04 • utHrty (electric 
Of gee) over a arven period 04 time 

biOCOnv^ftlOn - A o«o#r«| term describing the 
converaion ol one form o4 energy into another by plants 
Of mtcrr>orgar*am* H ueuatty refera to the conversion 
04 SOier energy by pfwoeynth** I* . 

blOfU4tl - A fuel derived from plant materia*. 

bk)mUI - Plant material* *n any form, from alga* 
to wood 

British thermal Ufllt (BTU) - An engineering 
ufMt o4 hMt energy, ma quantity o4 h«at necsssary to 
raise the temperature o4 ona pound 04 w*t*r to on* 
degree Fahrenhert 

catalytic converter - a device edoeo to th* 

•xheuet tystam o4 an ai*tomob4a that convart* ma air 
potfutantt. cartoon monoxidaiCO) and hyrjrocadbone 
i^CY to carbon dioxide rXXty end water A similar con- 
v*r*»on alao ramov** nitrogen o«idee (NpyJ. 

Chain reaction -XreWiortlhet ettmuletee Ha 
own repetition In a fteeion chain reaction a neatonabie 
nucieue Ibeorbe a neutron and spirts in two. rslaaelng 
adrstionei n*utron* Th*** in turn can b* abaortoed by 
other fleeionetote nuclei. riUaung SIM more neutrona 
and maintaining m* reaction. 

coal gasification - n* conversion o4 oo*4 to • 

ges suitable for uaa aa fuel through >be appMcSbon of 
haat and preeaur a 

COal liquefaction - The conversion of coal kno li- 
quid hydrocarbons utuafty by th* addition o4 hydrog*n 

COKfe Oil - A mtxtur* o4 hydrocarbon* m liquid form 
found in natural underground patrotaum reservoirs It 
has th* haat contant o4 1 40 mwkon calorie* par barrel 
and is ma raw m«t*n*t from which mo*t r*ftn*d 
petroleum products ara mad* 

dacllffthg blOCk rat*y A rn*thod Of charging for 
eiectnetty whereby a certain numb*r of kilowatt houra 
(th* tirsfbjock) « »o« at a relatively high rat* and sue- 
ceeding o*octs at lower and lower rata*. Thua tha 
cnarg* for ananj^ dacr — — * a* tha amount conaumvd 
mcreaee* 

dOlitOrlunrt - A non+aojoectrve leotope of hydrogan 
whose nucleus contains or^ neutron and ona proton, i* 
therefore about twice si h**vy v *a tha nucleus o4 normal 
hydrogan wtnch constats of a single proton Deuterium 
ia often rafarrad to as "heavy hydrogan.;' 

efficiency - Tha efficiency o4 an energy ronwaton 
is the ratio o4 rhe ueeful work or energy output tenth* 
total work or energy input 

On er<J y - A quantity having the dimensions o4 a force 
timet a distance it <s conserved m ail interactions 
within j closed system it exists n many forma and can 
be convened from one form to another Comrnoq units 
are calorie*, joules. BTU a and kilowatt -hour a 

fission - The splitting of heavy nuclei into two pens 
(which are lighter nuclei), with the release 04 large 
amounts of energy and one or more neutrona 

f fuldlzad bad - A furnace design in which the fuel 
la buoyed up by air and some other gaa It offer* advan- 
tage* m th* remove* o4 sulfur during combustion 

fOSSlI flialS - Fuels auch as coat, crud* 04, or 
natural g«a. formed from th* fossil remain* of organic 
materials 

fUSlOn - The formation of a heavier nucieue rjy corn- 
bining two llght*r ones 

generating capacity -rue capacity of a power 

pJint to generate e*ectncity. usually meeeured m meg- 
awatts (Mwy 

geot hernial energy - The heet energy m tn* 

•srth 1 crust whoee source ia the earth's motf*n ki te- 
nor When thia energy occurs as steam, it can be used 
directly in ate*m turbines 

greenhouse effect - The wsrmtng effect of car- 
bon d«OMide and water vapor tn me atmosphere These 
molecules are transparent to incoming sunlight but st> 
sorb and rerediete th* infrared (h**t) from th* **fth 



heat pump - A devtc* mat transfers heat from a 
cooler are* to • warmer one (or vice versa) by th* uee 
o4 mechanical or eieclrtc energy Heat pomps wont on 
the same general principle aa refrigerator* and air con- 
dttionera 

ilOTSepOWer - Orlginairy. me power output of a 
typical working Norse Equei to J/4 of one kiiowett or 
0 if caidnee per second . 

hot rock reservoir - a potential source of 

geothermaJ power The ' hot rock" system require* 
drMirng deep enough 10 reach heated rock and then 
fracturing It 10 create * re%*rvoir mto which wster 
can be pumped 

hydrocarbons^ Moi*cu»** composed of carbon 
and hydrogan atom* m various proportion*. They sre 
ueuelfy derived from Irving materials 

Inverted block rata - a method of sefting «W 

triclty whereby * first biock of kHowatt hours I* offered 
et low «o*t and price* more*** wrth higher coneumr> 

tton. 

kilowatt (kw) - A unit of power, ueuetfy used for 
eiectnc power, equal to 1 .000 watta 

kllOwatMlOUr (kw-hr) - A unit of work or energy. 
Equivalent to the aapendrture of on* kilowatt m on* 
hour, about 653 calorie*. 

lltetlm*) fKISrgy COat - Cost of energy required 
to operate any energy-converting device during ita 
lifetime 

llquaflad natural gas (LNQ)- Natural g** 

that hee been pooled to approjomatery minus 100* 
centigrade, a temperature at which lt;s liquid Since 
liquefaction reduces the volume of th* gaa some 600 
times, the costs of storage and shipment ara reduced 

load factors - The percentage of capacity actual* 
utUiied. for example, the average number of peseta 
gers for a certain sue car drvtd*d by th* passenger 
capacity of mat size cer 

megawatt (mw) - A unit of power a megawatt 
equela t 000 kUowstts, or 1 million watts 

methane gas - A light hydrocarbon: an inflsm- 
mebie natural gaa with a heet value of 275 calories/ 
cubic feet It is theimafor component of natural gas but 
can be manufactured from crude oil or other organic 
materials 



A volatile, wetar-eoiubfe. flammable 
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methanol 

liquid alcohol 

net energy - The amount of energy ^coducsd minus 
th* energy needed to produce h 

nuclear energy - Th* energy /eie***d durmg reao 
tions of stomic nuciet 

nuclear reactor- a device in which a fission chain 
raaction can be initiated, maintained end controlled 

nucleus - The *xtr*m*ty dene*, poelttvety chsrged 
core of an atom it contains eim&tl the entire mass of 
sn stom. but fills onry a tiny fraction of the stormc 
volume 

ocean thermal energy conversion 

(OTEC)- A process of generating electneal energy 
by harnessing tt\e tsVnper stur* cHfferencaa between 
surface waters and ocean depth*. 

"Off-peak" powar- Power generated during a 
period of low demand 

Oil Shale - A **dlm*ntary rock containing a solid 
organic material caned kerogen When oil thai* is 
heated at high temperature*, th* oil is driven out and 
can be recovered 

paasenger mile - The m*«*ure used to st*ta me\ 

amount of BTU *nrgy needed to carry one peeeenger \ 
tor one mile \ 

peak demand period - Tnst tim* of day when 

the demand for electricity from a power plant is at Ita 
greatest 

peak load - Th* maximum amount of power o> 
t*v*red during s stated per tod of tkna 

P#ak load pricing - Charging more for delivery 
of power durmg th* deity period m which demand is 
greatest. 
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petroleum - An oHy. fiamn_ hcjukj that may 
vary from almost cokxlee* to tAmck s vj occurs m many 
piece* in the upper si rata of the earth It ia a complex 
mixture of nydrocarbone and t* th* rsw material for 
many products 

phOtOeynthMlS - Th* process by which gi 
otshts convert redlent energy (suoHght) into chemical 
pot entlel energy 

phOtOVOltalO process - The process by which 
eoier energy ia converted directty into electrical energy. 
Soier radiation striking certain matedeia is aeeomed. 
csuslng separation of electrons turn stoma The migra- 
tion of these electrons in one dtrediton snd of the poe~ 
Itivery charged electron vacancies n^oies") m the other 
can produce a amaH potential difference or voltage, 
typicaify about 0 5 votts 

power - The rate at which work it done or energy 
sxpended it is me* sored in units of energy per unit 
o4 time such as calories per second, and tn units such 
aa watts end horsepower. 

recoverable resource - that portion of a re- 
source expected to be recovered by present^ay tecfv • 
niquee and under present econom*c conditions Irv 

^cludes geologically expected but unconfirmed reeourc** 

"**aa wes as identified reserves 

rflberve - That portion of a resource that has been 
actuary diacovered but not yet exploited snd is presently 
technically and ecormmicalty axtraclabie 

Secondary recovery - Recovery techniques used 
after some of the oil and gas has been removed end the 
natural pressure within the reservoir has decreased 

SOlar cell - A device which converts radiant (solar) 
energy directty Into electrical energy by the photovoltaic 
process Esch ceil produces about 0 5 volts and about 
0.6 wattf of power. 

SOlar energy - The electromagnetic radiation emit' 
ted by the sun The eerth receives about 4.200 trillion 
kilowatt-hours per day 

stack gas scrubber - Device which removes 

sulfur dioxide from gases produced. by coal combustion 

synthetic natural gas (SNG) - a gaseous 

fuel manufactured from coal it contains almost pure 
methane, and csn be produced by a number of coal 
gasification techniques 

Synthetic Oil- OH produced from liquefaction of 
coal 



tar sands 

dl 



Sandy substance mixed with tow-grade 



tertiary recovery techniques - us* of neat 

and other method* to augment oil recovery (presumably 
occurring after secondary recovery) 

thernfSl Storage - A system which utilizes 
ceramic brtck or other materials to store heat energy 

thermodynamics - The science ana study of the 
relationship between heat and other forms of energy 

ton-mile ~ The term used in measuring the amount 
of .BTU energy needed to haul one ton one mile 

topping Cycle - A way to use high temperature 
t\eat energy that cannot be used in a conventional 
steam turbine. A gaa turbine, for instance, might op- 
erate es a toopmg cycle on furnace gases of 2000* F 
and ita exhauat could than heat steam for a turbine 
operating at 1000* F 

tOtal energy System - Energy system using 
either htgrvefftcieocy gee-Mred turbines or engines which 
generate electricity: exhaust neat from the turbines or 
engines is used for heating or cooling 

tritium - A radioactive isotope of hydrogen with a 
halMife of 12 5 year*. The nucleus contama one proton 

1 and two neutrona It may be uaed aa a fuel in me early 

\futfOn reactors 

Uranium - A heavy, naturally occurring, radioactive 
nucteua of atomic number 92. Uranium isotope 235y >s 
us*d as fission fuel 

Watt - A metric unit of power usually used in electric 
measurements whten givaa the rate at which work is 
done or energy expanded 
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A JOm- The basic building block of all matter, an atom is the small- 
est particle of an chemical element (such as ijron, hydrogen, gold, or 
uranium) that still has the properties o± thatf element. 
.BREEDER REACTOR- A huclear reactor that makes more ^nuclear fuel than 
it uses, by c hanging* certain atoms that will not split into atoms- 
that will split. * w «' ^ 

BUTANE -A. gaseous hydrocarbon produced synthetically from petro- f 
leum and used as a household fuel, refrigerent, areosol propellent, 
•and in the manufacture of synethic rubber. . , 
.COAL- A solid fuel, mostly carbon, formed from the fossils of plants 
living hundreds of millions of years ago.' »/ 
C OIxiBUS IION- The burning of a substance to cause it to release its 
energy in the form of heat. 

C ONSERVATION- Planned management of a natural resource to prevent 
exploitation, destructiient, or neglect. 

C OOLANT- Anything pumped through a nuclear reactor to cool it or 
absorb the heat it produces^ Soraraon coolants are water, air, helium, 
and liquid sodium metal. 

CRITICAL MASS - The smallest amount of nuclear fuel, like uranium, that 

will sustain a nuolear chain reaction oT splitting atoms. 

DEEP ivilNING -Mining that must be performed by digging underground 
. shafts and tunnels.. 

DIRECT ENERGY CONVERSION - The process of changing any other form of 

energy into electricity without machinery that has moving parts. 

For example, a battery changes chemical energy into electricity by 

direct energy conversion . 
J) 0 S- Department of Energy. 

DOMES TIC -Having to do with the home or homeland. 

EFFI«ENC Y , THERMAL - A measurement of hpw efficiently any device changes 
heat into another energy -form. For example, a modern coal-burning 
electricty plant has about 38# thermal efficiency because just under 
4/10 of the heat from burning the coal is actually changed into 
electricity. \ 
5 THAN QL- An alcohol, used as a fuel. 

FISSION PRODUCTS- The smaller atoms formed when atoms fission or split. 
FLY ASH- Tinv particles of solid ash in^ the smoke when fuels such as 
coal are burned. 

F UEL- Anything that can be burned or fissioned to produce heat energy. 
FUEL CELL - A devioe similar to a battery in which fuels such as hydro- 
gen gas. or methane can oe directly combineu with 1 oxygen to produce 
electricity and very little heat; the principal by products of the 
. process are water or carbon dioxide. *' ' 

" GAG COOLED REACT OR- A nuclear reactor that is cooled by a gas like 
air i6r neiium, rather than by water or other liquid. 

GASEOUS D-IFFUSION -A process by which natural uranium is enriched and 
becomes a better nuclear fuel. < 

GENERA TOR- A . machine that generates or makes electricity. It uses 
mechanical energy from falling water or steam to spin a turbine that . 
turns a coil of wire in the presence of a magnetic field. ,Vhen this 
happens an electrical current is prouucec. 



4 

110 



KOR:}r;POv/ER- A unit that measure the rate at which energy is pro* 
clue od or used. A man doing heavy manual labor produces energy at a 
rate of about .08 horsepower. • 

GKOTH£KfriAL jtf?xiAl/i~ Jteam formed by underground water seeping through 
Ho"? rocks deep beneath the earth's surface. \ * 

INSULATION - Any material used to prevent the passage or leakage of 
electricity, heat or sound. * : % 

liATT^R- Substance that occupies space ana ha3 weight. , * 

moderator-Material, 3 uch. as water ana graphite, used in a nuclear 
reactQr to slow the speed of neutrons produced when atoms split. 
iuPH- hiiles per hour. . „ 

NATURAL GAS- Gaseuas fuel f owned from the fossils of ancient plants 
anq) animals ; often found with crude -dal. 

Neutron- A tiny particle, extremely heavy for its size, ., "of ten. found 
in the nucleus of an atom. Neutrons have no electrical -charge, and 
are released when atoms split (fission;. • / <* 
Nomograph -A graphic representation that consists of several lines 
markeu off to a .scale and arranged in such' a way that by using a 
straightedge to connect known values on two .lines, an unknown 
value can be read at the point of intersection with another line. - 
NOTP ^Nuclear Operator Training Program. . / 
JNUCLSAR POWER-The energy produced by splitting atoms (such as uranium) 
in a nuclear reactor. s 
NRC - Nuclear Regulatory' Commission. v I 

QG TAKE— Any of several isomeric liquid paraffin hydrocarbons. 
OBQMBEBR- An instrument used for measuring distances traveled. 

PLUTONIUM- A heavy, man-made, radioactive metal that can be used for 
fuel in a nuclear reactor. ' .« 

^PROPANE- A colorless gas found in natural gas and petroleum. 
PROLYSIS -The burning of solid wastes at high temperatures without 
oxygen. * 
R-VALUE- Be s is tanc e to heat transfer. 

RADIOACTIVITY - A spontaneous change in the nucleus or center of an 
atom, accompanied by the release of energy" called nuclear radiation. 
R^ACTOR-The part of a nuclear power plant in which the nuclear 
reaction takes place and is controlled. , 

Ra CJ^.lATION- Recovery or restoration to a better or more usable state. 
RECYCLING- The process of reusing some discarded item in a useful way! 
.i^FORigTATION- Planting new trees on J.and once forested. 
RESERVES - line rgy resources which have actually been discovered and 
ca.n be recovered. 

o OLAR POw ER- Elec trie i ty , heat or other useful energy. produced from 
sunshine . 

o'ri^Ak ELECTRIC PLANT- An electric power plant (either nuclear or one 
that burns coal or other fuel; in which heat boils water "into steam, 
the steam is used to turn a turbine, and the turbine turns a gener- 
ator to produce electricity. 

oTRIP ;.iINING- Mining for coal or useful ores by removing the soil 
and rock found above them, rather, than by tunneling underground. 
SURFACE iuINING -Asvhonvm for strip raining. 

THE Rf.iAL POLLUTION- Harmf ul effects to the environment that may be 
produced by the warm water released by electric power plants into 
nearby lakes, rivers, or oceans. 
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i , ltoit-.OGAAi.i- 'A photographic recora >uaue oy using heat. 

.4 

AK^iUJTAT-An automatic device lor regulating temperature of 
a heating or cooling unit. , 

x'tP-vJlii^- A whoel-shapeu enginlj lixtea with a r ceries % of curved 
'biaues .The force of running vfeter or jet3 -of steam hits the 
b.laries and turns them. Giant turbines turn the generators „ 
that produce the electricity in our electric power plants* 

j Ay r^j , i<Ai>lUACTi /cT -A by-prouuct of prouucin^ power by splitting 
atoms in a nuclear po^er plant ;^ome oi 'these materials are hi^h 
ly radioactive and stay raeioactivv; for lon^ periods of time. 



'A Kilowatthour 
saved is a 

Kilowatthour you jl 
1't have to pay ioti 
'\\So use eledaicifcgv 
■wisely. 
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ENERGY 
SOURCEBOOK 

Where 
to go 
for help 

National Geographic 
does not necessarily eiv 
dorse all the references be- 
low They aremerdya 
^sampling of many view- 
points. For other references, 
see Readers' Guide to Peri- 
odical Literature and Books in 
Print in your public library. 
Wpte to: ENERGY, U. S. 
Government Printing Office, 
Washington, D. C 20401, for 
a free list, "Energy Guides 
From Uncle Sam." 
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Describes the stove equipment available for burning wood safely and 
efficiently. Corrypares the heating value of different types of wfcod. • 

How to Understand Your Utility Bill, EDM 1085 
.Guide for0>ading electric and gas meters and checking utility bills,, to leg 
how much energy is being used or saved. Includes operating costs oj 
home appliances. - 

Insulate Your Water Heater and Save Fuel, EDM 080 

Recommends wayfc to save fuel needed to heat water, starting y;ith 
adequate insulation for the hot water tank. Estimates the savings possible 

Tips for Energy Savers, EDM-064 (English), EDM -065 (Spanish) 

Practical ways to save energy in your home, garden, workshop, and car. 

Posters — Conservation series in color featuring children: 

He Will Thank You for Conserving Energy, EDM<338 

She Will Thank You for Conserving Energy, EDM- 11 10 

They will Thank You for Conserving Energy, EDM-337 (English), EDM-.'i 

(Spanish) ' 

For single copies of these or other free publications, or for information on / 
specific energy topic, write to ENERGY, P.O. Box. 62, Oak Ridge, TN 37tft. 

DOE'produces publications to fulfill a statutory mandate to disseminate 
information to the public on all energy sources and conservation technolo^: 
These materiflls are for public use and do not purport to present an 
exhaustive treatment .of the subject • „ 
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hW^tixt ViiCHiMlCAl.JGii^OUKCi- Ox ro.t^r. Anthony ^chwaller; 

Davis Pi^blicatiajis* forces tor, i^ass. -1930. jee Chapter 12 -Energy ' 
Conservation. , ' 

ANALYSIS OF THjj. V OP0:ii ^ HAi'IOJUl a&tui&K PJUAW .... .August 1977. ' 
Office of Technical Assessment (uI'a; Congress of the United otates. 
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teachers, writing to ERDA (formerly USAEC), P.O. 
Box 62, Oak Ridge, Tenn. 37830. 

Your Body and Radiation 
t Radioisotopes find Life Processes i 
The Genetic Effects of Radiation 

2. Nuclear Power and the Public, Harry • Foreman, < 
editor. University of Minnesota Press, Minneapolis, 
Minn., 1970. 

3. The Effects on Populations of Exposure to Low 
Levels of ionizing Radiation. Superintendent of 
Documents. GPO, Price $2.75. 



D. References 

1. You -What Oil Conservation /Means to You. 
■Booklet discussing dependence on oil and gas. 
Interstate Oil Compact Commission, Educational 
Section, P.O,- Box 53127, Oklahoma City, Qkla. 
7310* 

2. Conserve Energy -Our Spaceship Earth -Needs 
More Fuel! Comic book tells methods of home 

/ energy conservation. Single copies from Edison 
Electric Institute, 90 Park- Ave., New York, N.Y. 
10016. 



1. The Search for Tomorrows Power, National 
Geographic, November 1972, pp. 650 ff. 

2. Managing the ^Power Supply and the 
Environment, Report of the Federal Power 
Commission's . National Power Survey Task Force on 
Environment, July 1971. Federal Power Commission, 
Washington. D.C. 20426. 

3. The Significance of Arab Oil, booklet available in 
single copies from League of* Arab States Information 
Center, 35th Floor, 747 3rd Ave., New York, N.Y. 
10017. * 

4. Energy and the Future, book giving a general . 
view. Published by American Association for the^ 
Advancement of Science, 1973. *^ t * 
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Doforonf(K »' ihev also have a slide/tape program that 
Conservation References. mey . . , 

developed for use by ^Xr^^Z « ^eScS? 50, 

Te E «t.- The .it covins 

TseriesV fllfebooklets and coordinated slide/tape programs. 



Materials include: 

BooN $t . . 
The Energy Conservation -tunc 
House: The Building where 

/You Live. 
Heating and Cooling 
Food and Energy 
You and Your Clothes 



Price is $65.00 plus $3.00 for postage and handling. 



Sli de/Tape Program 

Uie^and" Consequences: The Energy Eth c, 

Wrap Up Your Troubles in\Your Old Jool 

Box and Save, Save, Save 
-Stop Thief!" 
The Energy Sandwich" 
There's More to it Than Meets the Eye 



i 

i 

i 

i 

i 
i 

i 
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pmrgy Education Mate ria ls Bo>uogr«piiia>, hmoum* Guide* 
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rfhe list on the following pages is only a 
■anjpling of the energy education materials 
developed by school systems r nonprofit ' 
organizations, and federal agencies. Three 

I ources appear frequently atixJ are abbreviated 
s follows: 



Energy Directory and Bibliography . NY State 
Alliance to Save Energy, 36 W. 44th St., NY . 
^/10036. $2.50. Suide to books, magazines, 
and pamphlets on alternative energy sources 
and energy-conscious lifestyles., 
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ion Centat 



DOE/TIC Department of Energy/. 

Techoical Information 
PO Box 62 C i 
Oak Ridge Ttt'37830 
(For an annotated list of all DOE materials, 

frite Education Division, DOE Consumer 
ffair*, 8V5082,. Washington DC 20585*) 




y Educ ation 
Dept . 



Resource Guide . Maryland 
Education . Order ED-179421 

Bibliography of 91 curric- 
indexed by sub- 



I 



ERIC 



Educational Resources Info. Ctr. 
Document Reproduction Service 
PO Box 190 1 
Arlington V* 22210 
(Pries* shown ars for paper copy? all eric 
aterials are also available in m^crof iche. ) 



oF 

fro^ ERIC — $4 .55 
ulum\units r teacher-annotated, 
ject and grades , with ordering Information. 

Energy Education Materials Bibliography 
•U978; updated version available this fall. ) 
Prepared by the Minnesota Energy Agency. An- 
notated 'bibliography of background materials 
and classroom activities indexed by gr 
lev$l. Includes books f rOm edupatidhaL-J^ub- 
lishers, school districts , Estate and federal 
agencies"". Order >KP^162900 from ERIC-f$4.82 




(at* 
PO 



U^fc Government Printing Off J 
wfflfngton DC 20402 

(Write for GPO's subject bibliography index 
nd price list 36, whidh provide all the in- 
ormation needed to locate additional educa- 
tional materials.) 



Energy Education Mateyiaiyjffiventory . GPO. 
vol. I (tnru May iy/fr<Ji, stodk #061-OuO-00183-2 r 
$5.25. Vol. II (June 1976-Dec. 1978) stock 
#061-000-00341-0, $8. CompreheYis ive annotat- 
ed bibliography of K-12 energy education ma- 
terials", including AV, activity packets, 
printed materials, background reading, other 
bibliographies, all with ordering information. 
Prepared by the University of Houston under 
contract to doe's Education Division. 

i * ■ : 



ERIC 
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STATE 



TENNESSJ 





JOHN COLOZZI 

TENNESSEE El*E«feY AUTHORITY 



170 7 CAPITOL ILVD. ■UILOINQ 
NA3HVILLC. TENN. 37219 



t 



(615) 741-607 
t.(SOO) 342-134 
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Energy Conservation 
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Energy Conservation Actlyitfr Packets . Iowa 
Dept. of public Instruct iony( Duane Toomsen) , 
Grimes State Off. Bldg., Des^Moines IA 50319, 
free to in-stAte \teachers attending workshops; 
entire set , $10; individual units, $2, Three- 
ring notebooks (for* K-2, 3, 4, 5 , and 6) of 
multidiscipl inary activities that encourage 
conservat ion , annotated student and teacher . 
bibliographies, worksheets, and visuals.' 

Ideas and Activities for Teaching Energy 
Conservation (7-12) . Free from unlv. or Ten- 
nessee Environment Ctr., South Stadium Hall, 
Knoxville TN 37916. Lessons and activities 
for science, social studies, and language arts 



I Living Within OUr Means: Energy and Scarcity . 
K-b and . New York. State Education Dept., 

Albanv NY 12234 / r- / Out-of-state requesters or- 
O ♦BtHQ9^673 CK-6, $6.32Tan/J ED-101959 (7- 
ERs[C $7.82) ftoft ERIC. ■ Background material 



for a unit in energy const ^vaticm; 3ugges- 
tions for teaching and special activities. 




Providing for Energy Efficiency in Homes 
and Small Buildings , developed by the Ameri- 
can Association for Vocational Instructional 
Materials for DOE. Available this fall from 
DOE/TIC. A training program for use in vo- 
tech programs <£r in horteowner courses offered * 
by community colleges, the material can be 
used for specif ic instruction in energy-sav- . # 
ing methods , integrated into construction 

bourses, or used for self-paced instruction. 
Teacher guide, . student workbook, and three 
manuals covering: understanding energy con- 
servation, determining energy gain/loss in a 

.building ,^tetermining thelmost efficient prac- 
tices, in^Rviing matejrtasb. 




- / • 

chers Association, 
as developed instruc- 



Frqftot for An , 
^htr^y-Xnriohtd 

The National Science 
with funding from 

tional packets designed to be integrated into 
existing classes and an Energy Education Work - 
shop Handbook . In addition, NSTA has produced 
an Energy Environment Sourcebook for teachers 
($5), and publishes a free bimonthly newslet- 
ter, Energy & Education . Sourcebook (stock 
#471-14692) and newsletter are .available from 
NSTA, 1742 Conn . Aye. NW, Washington DC 20009 «T 
The following PEEC materials ar^ availabl 
free from DOE/TIC: 



Energy, Economy, »&. Environment 
instructional Packets T 6 
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For primary 1 grades: 
The £pergy We Use 
Community Workers and the Energy They Use 
Energy and Transportation . 

For upper elementaty : 

Networks: How Energy Limts , People, Goods , 

and Services J \ 

Bringing Energy to the People: Washington, 

D.C. and Ghana w— — 

Two ^Energy Guljzs 

For junior high: , J * 

Energy Transitions in U.S. Histfcty 
Energy, Engines,. & the Industrial Revolution 
Mathematics in Energy / 
Transportation and the City 

For senior high: 

How^ a Bill Becomes a Law to Conserve Energy 
Agriculture, Energy and Society 
U.S. Energy Policy: Which Direction? 

Award-Winning Energy Education Activities 
( tor science an^ non-science^f asses) . Brief 
descriptions of tfhe winning entries to the 
.1976 NSTA Teacher Participation Contest. 



I 



Technical Informtfon Onter 
Department of Energy 

P.O. Box 62 
Q&kRkfetTN 37830 



Bqutt: 

^E— rgy Cfcal— a« (awt of 24 spirit WMtw for gradw 

ti •otfcarwri Emtb/ (a brochure which ^\*» a brkf 
rview of the scopt and future of geothermal energy). 



I 
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Request: 

§A subscription to Emiw a*4 dhsialkm (a bt- 
mthly newsletter with information of interest to teachers 
energy related topics). 
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****** * * * * 

Department of Energy 

Mai Stop 1E-218 
Washington, DC 20585 



J 



sth energy 



A subscription to the Emnrgy laa U e r (a newsletter 

f th energy inlohnation 
«»«hu*»nm««»l.). 



at wril «• listing* o< new DOE 



I 



* ********** 

Department of Energy 
Office of Consumer Affairs 
Room8G062 
Washington, DC 20585 



' J^questV 

A subscription to TW Fmrnrgy CoawtHf (a 

E letter with information on federal energy programs 
low much you can get invoked An especially good 
on energy ediication was ApriJ/May I960.) 

_ ******** 

| Facts About Co#l in TenmJssfee^ 

P.O. Box 9100 x 

tKnoxvifle, TN 37912 
615/68*4880 
eqyest: 

»Fact: We Haw — Aswwr to th# Energy Crieto 
brochure explaining their goals and services)* 
Bumper Stickers * 
A poster entitled Te—sssss Coal b ikm 
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324 Hsasss Hal t Uokmity o£T« 
KmxvOI*, T— ssser 37916 
T eW phoo s : *15-974-oI14 

THE £NfJ?qV EDUCATION PLANNER' is 
pubishsd &mortfhfe/ as a port of the Energy 
Education Program, fundmd through £SEA TttlelVC 
Editor: Janice ft Kei 

THE ENERG Y EDUCATION PLANNER is supplied 
to all partidpatiri^ Jbhool systtntis and supporting 
organizations and is available free of charge to 
interested individuals and organizations. Inquiries, 
comments, and subscription requests should be 
forwarded to the Address shown abovfe. 



Energy Conservation 

1. Energy: The New Era , S. David Freeman 
(New York:* Random House) 1974. 

2. Hidden Waste: Potential for Energy Con- 
servation / David B. Lange, editor 
(Washington: The Conservation Founda- 
tion) 1973. ' 

3. The American Energy Consumer / A Report 
to the Ford Foundation Energy Policy 
Project (Cambridge, MA: Ballinger) 1974. 

4. the Energy , Conservation Papers , Robert 
H. Williams, editor, Report prepared 
for the Ford Foundation Energy Policy 
Project (Can6ridge, MA: Ballinger) 1974. 

5. The Contrasumers: A Citizen's G uide to 
Resourc e Conserva t ion , Albert J . % Fr i tsch 

- <New York: Praeger) 1974. 

r- x 

Efficient Electricity Use , Craig- B^ 
Smith (New York: Perganmon) 1976. 

^\ 

7. "Readings on Energy Conservation," 
Selected materials compiled by the Cc 
gross ional Research Service for the Corn- 
nut tee on Interior and Insular Affairs, 
U.S. Senate (Serial No. 94- IT (Washing- 
ton:USGPO) 1975. 

8. EftDA Authorization Part i, 1976 ^and 
Transition, "Conservation," Hearings 
before the Subcommittee on Energy Re- 
search, Development and Demonstration 
of the Corrmitteo on Science and Techno- 
logy, U.S. House of Representatives, 
94th Congress, First Session (Washing- 
ton: USGPO) 1975.4- 
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.wf *i 1 \!' ranees 

- . _ 

; .:/t:v tor Survival, V'llwnn CI. irk C -ir « 1« *»i City, NY-i*>ubl«xl.r.) 1 *»74- 



J 



ERIC 



, h t A - rn.it. i v**<;; A Otf^nvit ivo Analysis, 
® . I jV.'rK-/ " Pr«»n .un, I In i vim's M y <>i . >k i * iMc ru (V 
JC \, - ; j/: V (St<Ht. No. 04l-i>ll-o.">-4; >w..4S). 



A A\o fViiirr .irvi i'ub- 99 Ways to a Single Mf fStyl o, O.-nt'-r 
VasliiivM "n: n;y;jH)). tor Science in the hiblic Interest - 

(Washington; CSPIj 1975. 
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Recent publications on energy and the environment 
neh you n%ht find of interest : 

J. iM. Hollander and M. K. Simmons (eds.) Annual 
iWview of Encrgy^kA. 1 (Palo Alto, California ; Annual 
Reviews. Inc. 19wf. ... v 

B Allen Hammond, William Metz and Thomas Maugh, s 
&ergy and the Future (Washington: American Association 
for the Advancement of Science, 1973) . h 

U. S. Council on Environmental Quality, Energy and 



I 



^Environment (Washington: U. S. Government Printing 
Office, 1973). x 

I Congressional Quarterly, Energy Crisis in America 
ashington : Congressional Quarterly Service, 1973) . 

W. Wilson and R. Jones, Snfrgy, Ecology, and the 

tironment (New York: Academic Press, 1974). 
ExploHng Energy Choices: A Preliminary Report 
(Washington : Ford Foundation, Energy Policy Project, 
1|4). 

I "The Energy Crisis : Reality or Myth," Annals of the 
American Academy of Political and Social Science (Vol. 410) , 

S. -ember 1973. 
Energy Fact Booh— 1976, (Arlington, Virginia: Tetra 
, h, Inc. 1976). 

*• U.S. Department of the Interior, United-State En erg 
.TWough the Year 2000 (Washington: U. S. Government 
Pttiting Office. 1972). 

P. H. Abelsorv (ed.), ENERGY: Use, Conservation, - 
am Supply, (Washington : American Association for the 
'ancement of Science, 1974) . 

Science (Vol. 184), April 19, 1974 (Special issue on 
iergy). 
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SPECIAL REPORT 



NATIONAL 

GEOGRAPHIC 



FEBRUARY 1981 



Our energy predicament 

By Kenneth F. Weaver 



CONTENTS 

70 What six experts say 



24 



34 



America's auto mania 

By David Jeffery, photographs by Bruce Dale 

Can we live better on less? 

By Rick Gore 




58 An atlas of energy resources 



74 Synfuels: Fill 'er up! With what? 

By Thomas Y. Canby and Jonathan Blal 

96 New energy frontier 

By Bill Richards and Louie Psihoyos 

1 14 Energy source book 
1 1 5 Editor' s postscript 
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Seyen booklets contained in Edison' Teaching Kits 

T 

Alternative Energy Sources 

Experiments You Can Do. ..from Edison 

Energy ^pservation 

Experiments You Can Do. . .from Edison 

J 

Environmental Experiments - . . from Edison * 
Nuclear Experiments You Can Do. . .from Edison 

i 

Selected Experiments and Projects. . . from Edison 

Simple Experiment^ on Magnetism and 
Electricity. . . from Edison 

Useful Science Projects. . .from Edison 



EDISON 
TEACHING KITS 
Withdrawn because of over* 
demand, these famfrd Kits are 
again available. Ideal for teachers 
5 through JH. the Kit comprises 
seven booklets based on 
electrical, chemical, environmen- 
tal and energy conservation 
experiments of Thomas Edison 
and other scientists 

Sample directions^maxpensive. 
easily obtained materials spark 
pupil participation Available only 
through this coupon proven in 
12.000 classrooms 

To receive your Edison Teaching 
Kit, mail completed coupon to 
Charlqs Edison Fund. 101 & 
HArnson St . East Orange. N J 
07018. Enclose 50 cents to cover 
handling. 



{l*»rrt#» i n«m« pi**** pr.nl) 
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he Home Energy Conservation Series New! 



4 < + 



unJuccd by Kodulc Prcs» in association Three haJf-hour films on how Uj reduce 
wuh Bullfrog him* fossil fuel consumption in America V 

~ HO million existing homes! % 



I 
I 



Bullfrog Films Inc., Olcy, PA 19547 



28 Mimitt* Each 

Energy 

Consumer fcuu* mon 
Science 

Home Economics 
Industna! Arts 
Grades 7 to Adult 



With Do lt Yourself Guide , 
tor Each Film 



How To Keep The Heat 
Cour House . 



In 



^Conservation is the only viable short- 
Hrm answer to the nation's energy 
^oblems. l.carn how to weathcrize your 
home . . where to begin . . . and what 
Measures are most cost-effective. You 
■in save up to 50% of vour fuel bills just 
insulating and wcathcrstripping. 



I 

I 
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l/tfo o d He at 



i 

s 
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\s the pnee of oil necessarily rises, there 
]s renewed interest in heating with wood. 

i for you * Learn whafs involved . . . 
a hat kind of stove best suits your 
situation . how to install it safely . . 
where to get free firewood . . . how much 
Aork it takes . . and how to manage 
our own woodlot. 




1) pening Y oi^r Home To 
S olar Ene rgy 

^"lin ii\ nnw nnnuliir interest ih solar S^MJiLVW ^flHMHDfl^A 



Up to now. popular interest ih solar 
energy has concentrated on new 

I structures. But there are ways to utilize 
low-cost, passive solar techniques in 
existing houses. Featuring noted solar 
architect David Wnght, this film 
^■covers everything from a simple hot air 
■ dlector. to adding a picture window, 
■enclosing your south-facing porch, 
building a sun room, or putting up a 

I solar chimney for summer cooling. 

hrmm 198f 
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e've Got 

he Power 



A lively and informed look at ihe 

font energy choice this country faces, 
lencans must decide whether to rely 
n»^lcar power and fossil fuels 

rd~ path) or switch to renewable 
rgy j^ourc& and practice conservation 
Sc "soft" path). 

™, coal, nuclear power, and synthetic 
fuels are all plagued by multiple social 
environmental problems; while the 
ft path offers opportunities for 
immunity-controlled, environmental- 
lv^ound alternatives. 



I hi (High interviews with Amory l.ovins. 
I Barry C ommoner, Winona Lal>ukc, and 
Richard llarnct, as well as community 
activists from Davis, Ca. to Franklin 
County. Mass., WE'VE GOT THE 
POWER documents some impressive 
local achievements and shows how 
people all over the country can work 
together for a safe energy future. 
"WEVE GOT THE POWER dis- 
entdngles the myths and complexities 
of the energy crisis and s^nds forth a 
simple, but by no means simplistic, 
message, grounded on conservation, 
decentralization, and safe renewable 
resources. " Senator Mark Hatfield 



Cassettes 

filmstrip ■ 2 Cassettes 

Side A Audtble Beep 
% Side 8 Inaudjbfe 50 Hi 
Slides/tow - 1 Cassette (Two formats a. liable) 
Either Stde A Audible Beep 

Stde 8 No Beep 
Or Inaudible 1000 Hi 
(Please specify) 

With Study Packet consisting of. 
Comptat Script 
Footnotes 

ShNty Actio* Gtmk 



20 Minutts 

color slides/frames 

^ pan filmstrip 
^Available May 1981 1 

(Energy 

\ Social Studies 
/ Environment 
\ Economics 
I Values * • 

' Grades 7 to Adult 



Bullfrog Films Inc., Oley, PA 19547 



(Energy C onservation (Suitable f or 

Product by Relate Press/ A film by John Hoskyns-Abrahall aU Winifred Schcrrcr 

Pedal Power 



kids , too) 

• •••••••• 



An appealing film about appropriate 
technology - patching the energy 
source to the task at hand. Do we really 
need a nuclear reaction to boil an egg 
or gnnd grain? The question is not as 
simple-minded as it may*«ccm. For 
less than 10% of all the electric energy 
delivered in the U.S. actually requires 
electricity. 

In light-hearted fashion, the film traces 
the history of pedal and treadle machines 
from the intuitive genius of Leonardo 
da Vinci, to the heyday of pedal power 
machines at the turn of this century, 
through the wishful thinking of some 
aeronautical pioneers, dowp to the 
present day. A* the lessons of ap- - 
propnate technology sink in, pedal 
machines arc seen in. action on home- 
steads tilling gardens and splitting 
wood; in heart clinic* grinding grain 
for n^ntious bread; and. in a show of 
pdwer and* ingenuity, as the energy 
source for "Gossamer Condor", in the 
first human-powered flight. 
Pedal Power is a call for fresh energy 
ihinking and human-scale technology. 



"This film makes a very good point: 
it is ridiculous to spend enormous 
amounts of time, money, and energy 
developing labor-saving devices, only to 
find ourselves in need of physical 
exercise... The advocates of pedal power 
sa\\ that we can exercise and produce 
at the same time/* Reel Change 
"A good discussion film for a con- 
sideration of alternatives/ 1 Energy and 
the Way We Live. 

" Best used at high school level, it has 
application in college courses on energy 
and introductory mechanics—The 
explanation of the efficiency of pedal 
power by Wilson of Oxford University 
is in lay terms and easy io understand/' 
American Journal of Physics 
"Youngsters as well as adults will find 
this particularly interesting because it 
shows how the principle of the bicycle 
can be u$ed as a source of power " 
U.S. Qitholic Conference 



With new Study Guide 



18 Minutts ^ 

Science-Energy 
Appropriate Technoloi 
Physical Therapy 
Grades 3 to Adult 




123 
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Mind ^ ^ ^ 

I Yo* luted by the National Him Board ol Canada / A lilm by Sidney Goldsmith J 

Harness The Wind 

tlast. here's a concise overview of the expensive dicscJ electric systems in 3R3BMMflbB*^rf v> 'N^^ ^ Mtmrtts 

ory and potential of wind power with the Arctic As long as the sun shines V^^QBS^ft Science- Energy 

ctacular animation from the Oscar- the wind will be available. ^ > ' I #\ ~ » Physics 

winning studio at the National Him "This fine little film summarizes the 1 g \ A* Environment 

fird o( Canada. 1 he film outlines the history and potential of humankinds / 1 f ^ VfiSp Social Studies 

dual refinement of wind machine*.- usA>f windpower . . . The film is quite j >J7 " "Pr Care « r Education . 

m 7ih century Persia down to the w *lt done, with excellent art work and a L^^^S9*^ Grades 7 10 Adutl * 

contemporary Darrieus rotor. It's c \ ear ^ understandable narrative, ft 

Icmatmg to watch the evolution ^ presents wind as one form of energy and \ M^m^: Ammcm FUm Ftstotd 

design and our understanding of w appropriately optimistic about the \ M "1980 

odynamic pnnciples. potential of wind. " \^ fc^pS, Mid**st flm Co* 

I he film then projects into the future as ^Science Books A Films . firMc* 1980 

Kd power becomes a vital component, "The animation is clear and pleasant; ^ sjfer ^ 

>ur energy picture. Included are the narration simple and easy to under- _ Wtcmm* 

igns ranging from new water- stand. Tlxe film will be useful in a -JBBfe ^S^^V^? 

fnping windmills to giant offshore variety of school situations - social y qB ^^Mh k ^Ses# -&rf*?? tf l 

an platforms; from a rotor to studies, environmental science, physics. flHMflP^>' ' ■■MlT^ 

vcr household appliances to a large and assembly programs/' Media & V iQttH Mm! 

ik of machines designed to replace Methods ' wHHHHHBMBBBBKBB Wuh Study-jGtnoV 

J Bullfrog Films Inc., Qley, PA 19547 

1 . F . S chumacher t 

Milm by Barne Oldfield * N 6W !. . 

J)h The Edge Of The 
forest 

Led in .« virgm forest in Westell Schumacher wrote another more 32 Minutet Grades 7 to Adult ^ 

Aosfhdia shortly before his death. fc.F. philosophical book called "A (iuidc for Environment Honorable Mention. 
Schumacher makes a powerful plca\for the Perplexed". It might be said that Social Studies CotumbuS FUm Fbstivd 1980 

timon sense and good planetary \ ON THE EDGE OF THE FOREST Economics MidwJst FUm Con- 

avior I alking straight to the \ " represents that side of his interests. Values- linnet. 19 80. 

Iiencc. he is clearly concerned that \ whereas AS IF PEOPLE MATTERED , 
his. message be understood by as man) follows his economic ideas as outlined in 
■bpic as possible. \ "Small Is Beautiful". 

Mirtv vears ago the scale of human \ " "Revealing scenes of plants and 
economic activity was still small enough \ animals stress their interaction and the 
!hat it presented no lasting threat to \ 1 wed for all forms of life to support 

f- natural environment. But if we go 'on \ one another. Motion pictures of 
isumg our wants and needs with such \ mac hint-ravaged forests. * huh 
tremendous violence on the front line Uchumacher describes as formerly "like « 
with nature, then. Schumacher says, we" W temple", are seen to he like a scarred % 

In classify ourselves with the en- battlefield with the enemy being the ^ 

ngcred species. For all life depends on \eligion of economics desiring to turn , , 
thin mantle of topsoil. everything of value into cash... A highlv M 

f. , . . f • . effective, beaut ifullv photographed. ^ 

liking through the forest of giant " „ , i r it JL." 

I 5 . . " , , h/ . r , minHt „ r film. Recommended for all ages. 
rah and karri trees, he reminds us ol ^^^^^^^^^^^^^^^^^^^^^^ 
• efticicncv of the perfectly balanced Landers ^I^^K^^^X^BmKKlB^Bm^R^S^^^ 
torcst ecosvstcm We should marvel at it. "4" appealing summary ol some of this MHfl 

^ul learn tr<>m it about long-term popular economist v ideas.. .an ap- ■ Wffii 

' O | ,n our - propriate tor environment and- 1^1 

: R[(^ " economic classes in junior high school 

bmbbeisq . * through colleges as- well as for public' , 1 p A v 

Hhrarws." Booklist .. / * •■- A *" ^ . .'...* 



for more infqrmQtion...films 

fe following films ore suitable for general interest audiences and may 
■ borrowed, renrecUor purchased for use by schools, libraries, or 
community organizations. 

I 



nbuikJers 



16mm, 20 minures, , * r 

Explores the progress and porenriol of possive design through interviews 
•irh builders and owners of passive homes throughout the country, 
•ee loon Regional Solar Energy Centers ano* Department of Energy 
Film Library, Technical Informorion Cenrer, PO. Dox 62, Oals Ridge, TN 

K830 Purchase: National .Audiovisual Library, General Services • 
ministration, Washington, DC 20409 (Stock A-02139). ' • i 
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THE ROAD TO ENfflOY r n c a ^ 

TBXACO INC 



"WHIN THE CIRCUIT BREAKS". . . AMERICA'S 
ENERGY CRISIS-29 min. color. How did America's 
energy crisis happen? And how can we meet the chal- 
lenge it poses? This film focuses on the need for 
America to develop its domestic resources of coal, oil 
land natural gas and the need to investigate the promise 
of geothermal, nuclear fusion and solar energy as 
future sources. Above all it stresses the immediate need 
to conserve all forms of energy. 

"30770 FEDKXAL HNIKCY ADMINISTRATION 



I FILM LIBRARIAN <d| 

• P 0 U BoJ°W4? R,CULTURAL CENTER 
'| NASHVILLE, TENNESSEE 37220 _ 



<10DERN TALKING PICTURE SERVICE. INC. 
'LM SCHEDULING CENTER 
323 New Hyde Park Road, New Hyde Park. N.Y 
CONSERVING A HERITAGE 

», Mm Sound-Color II ada. 
e oil industry attempts to dempnatrate that oU and 
ldlife are compatible when oilmen and conservation- 
wis exercise understanding and responsibility. Habitat 
O «ment following drilling results in an increase 
ERIC 11 ** Some excellent footage on the Whooping 
wmsm*nd many other wildlife species is shown. 
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• y | wm Tsnoseaee Department of 
Cdnesvffion's DMatonof Edu- 
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•rej!* exceptional 
lOta.for ^eecnars of 
and are enter- 
( to* edenoecsjb meetings 



►*vjei» j|h*' of (he many 
bytSedWatoe. The 
ecology crista 
of modern 
pr eeenta the. 
■^D»aalofan>*nedoen tndtan'e 
locator Na natural eur- 
w^eV modem man to*- 
mln.),. 

ft £ft »pMlt k* >a ^^ or to 
•^aipa% *1am, wdtior cal: Ren 
^Uesiry, Ts nrt saasa Department 
ot. ^ eS iy a t ie fV , Division of 
iEdtagfifoMl Ssrvteee, 4711 
* TpM*fajfefe*». Naettvtte.37219 
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Energy on Film, ny state Alliance to Save 
energy, jt> w. 44th St., NY NY 10036. $3. 160+ 
films described, with Information on audience 
level, source, purchase and rental prices, 
length, availability in a second language. 
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SHELL EDUCATION SERVICE 



If you would like information pertatora »o the Ofl 
Industry (Exploration, Production. Manufacturing 
ff •search, Chemical) Rock and Shall collacting. y 
write lo the address listed below. Please allow ap- 
proximately two weeks for malarial. 



Organization . 

Name 

Address 



-J 



it 



OOP J^w 



3 



STORY OF PETROLEUM □ 
LETS COLLECT ROCKS 
AND SHELLS □ 

SHELLS WONDERFUL 
WORLD OF OIL 
OFFSHORE □ 
ONSHORE □ 



Book ?£*l£S\# ^ 



Shell Oil Company 
One Shell Plaza 
Houston, Texas 7700 
Room 1641 
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A SHELL RLM 



This Land 

41 Minutes/Color 



The evolution of the North American contin&it 

More than 500 million years ago. the seas cov- 
ered much of what is now Notth America. The 
film traces the development ofHje continent 
from a lifeless expanse of rock in Pre-Cam- 
brian times until the coming of man. 

By a skillful blending of animated maps, 
sequences showing natural processes and 
panoramic landscapes, and museum dioram- 
as, the building of the continent and the de- * 
vetopnient of life are depicted. The film also 
explores the vast natural resources of Norfh 
America — precious metals and rare minerals, 
coal and oii^and how they were formed. 

"This Land" looks at the building of our con- 
tinent from the viewpoint of science, giving 
som&jn sight into the ways geologists have 
been able to reconstruct and maK,e sense of 
events that occured beyond the reach of 
human history. ^ 



wmH cttmrt *v«</«&Ji 
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Indwiftpoks. fnduna 46239 



Selected Informational Sources For Conservation In The Home 



Tennessee Energy Authority (TEA) 
Suite 707 _ 
Capital Boulevard Building 
Nashville, TN 37219 
Hot Line 1-800-342-1340 

Request Conservation" In The Home Materials and a copy of Ideas And 
Activities For Teaching Energy Conservation, Graces 7-12 . 



Tennessee Valley Authority (TVA) 
TVA Citizens Action Center 
400 Commerce Avenue 
Knoxville, TN 37902 
Hot Line 1-300-251-9242 

Request "Electric Savings" and conservation material 



Department of Energy - Technical Information Cenuer (DOE - TIC) 

Citizens Assistance'Section 

P. 0. Box 62 

Oak Ridge, TN 37330 

615/576-4301 

Write for "Citizens Awareness Publications," EDM-350 (February 1980) 
and a copy of Energy Conservation In The Hone. 



Consumer Product Safety Hotline 
,5401 West land Avenue 
/ Bethesdan, MD 20207 
1 -B0O-633-a326 

Provides information and takes complaints on product safety. 



Energy, Environment, and Resources Center 

The University of Tennessee 

329 South Stadium 

Knoxville, TN 37916 

615/974-4251 

Request a free publications fist. For $.75 they will supply you with an 
excellent home conservation source telling how to^ obtain many free 
conservation publications. Request EERC/IEP 36, "Bibliography of Energy 
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ENERGY EDUCATION PROGRAMS 
Nashville Electric Service - Is Your Company 

To schedule the following programs , contact Jean Howse at Nashville Electric 
Service by calling 747-3865 between the hours of &*X)0 and 5:00 P.M. , Monday <~ 
through Friklay. J s 

Primary Level 

" "Alice in No Energy land" (Grade K-3) 

In this imaginative storybook, Alice travels with Rabbit to M No Energy Land" 
and discovers what could become of her lifestyle if she continues to waste energy. 
Students will enjoy learning how to conserve energy at home and in the classroom 

with energy conservation activities provided for the teacher. 

i * 

Elementary Level 

Count Kilowatt (Grade 4) 

This -^minute entertaining film depicts a magician that performs magic for 
Jody and T. J. and reveals to them how energy is being wasted ^turoughout their 
home. Each student will receive a Count Kilowatt comic book. A take home 
energy survey activity is returned to teacher and the student is presented a 
Count Kilowatt Certificate and Badge. 

Junior High Level (Grades 5-8) 
"Saving Energy at Home 11 



Skyrocketing utility bill* can be a result of wasted energy in your home> 
This helpful 30 minute slide program pinpoints common areas of energy waste and 
offers students a variety of inexpensive solutions - from changing thermostat 
settings to varying cooking habits to making minor home Repairs. 

"Reading Your Electric Meter Can Be Fun" X 

Electric Meter demonstration explains when tHe meter is in motion, money 
is being spent. Also, gives helpiul hints on. proper use of small electrical 
appliances and cost to operate. 



l Level grades *-±z; 

^§ergy Today" 1 
ternaflve energy source being explored widely today is 



High School Level (Grades 9-12) 
"Solar 

One alternative energy source being explored widely today is ^nergy from 
the-auirt This 30-minute slide presentation reve&ls the variety of ways that 
the spurt's energy is being harnessed for everyday use. Locally and nationally 
acclaimed projects are viewed, including Solar Nashville domestic water heating 
project. 



* Other Energy Conservation programs are in the completion stages. Additional 
information will be sent to ypu later. 
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co now 

(300) 0444177 

On MHoog* Quid*: Thie guldfc gives fuel economy 
and other Information that can h#tp you select a 
vehicle to meet transportation needs and at the 
•ami time ba fuel efficient. Froo. 
Energy Saving through Automatic Thormootai Con- 
trol*: Advantegee ol these timing devioee, typee 
•vaileble. Inatellatton. Free. / 
dotting tho Moot from Your Hooting Oil DoUor: Five- 
page pamphlat. Free. 

f/pa tor Enorgy Severs: Hlnta for conserving enorgy 
in houaahok) halting, cooling, appliance use; ir^the 
workshop, and In family eotivittee. Froo. 
Undoraionding Your UtMy Bill: How to raad gaa and , 
electric meters, calculate utility coata. and under- 
stand ma company's billing mathoda and forma. 
Froo. 

QoooHno: More Who Por Qolbn: Booklat explaining 
how a car angina works, gaa selection, maintenance 
tlpa. and driving tactwilquea to improve oar perform- 
•oca and lower coats. 35c 
Tipo for Motorist*. Car meintenence and driving 
techniques for Improving gaa mileage; auggaatlona 
for curing car uaa. Froo. 

af 

0 



am 

Enorgy Efficiency Shoring: Oaacrlbas a businees-to- 
bualnaaa approach to the sharing of ueeful energy 
conservation practicee and technologlee. Xt. 
SavEnorgy Kit for Promoting Enorgy Conoorvotion: A 
promotional kit for businesses, containing sample 
materials that can be used in an energy coneerve- 
tlon campaign. Single copies only. Free. 
Vofuntory Induotrioi Enorgy Con**rv*tk>n Progroo* 
Ropon: Issued quarterly, this publication reports on 
progress in energy conservation made by key 
energy-intensive industries. Single copiee only. 
Free. , 

Edleon Ueetric InatHula •* 

90 Parti Ave n ue 

New York, NY 10010 

(212) 573-4700 

Enorgy Conoorvotion; Exporimont* You Can Do; 32- 
page booklet. 5/ngJe copioo froo. 
Our Enorgy Prptylom* A Solution*: 45 pages, energy 
conservation research. Singfo coftio* froo. 
Energy-Saving Tip* for Homo Lighting: Two-page 
booklet. Singfo copioo froo. 



txsen C a m p any, U J 
PidMto Affaire Oepertmont , 
P O lee 2100 

. j TIC 77001 

Mhkoy Mouse ond Qoofy Cxploro Enorgy: ^Spmko 
book that can be used aa an energy conservation 
teaching aid. Free. 



Mafpef and Wow* 
Attn? Irving Levey 
10 test SJftf Otreet v 
New York. NY 10022 
(212) 903-7000 

National ftseocfaHon of Manufactures* 
Attn: Pubaoattoos Omca 
1770 F Street Noittiweet 
WeeMngkm, O. C. 20000 
(202) 221-3700 



WIM09e t 



TKa National WHdMo Federation 
1412 Otateenth Street, N.W. 
WaeMnglon, D.C. 20020 
(202)707-0200 

Com0rvmlk>n Directory: 1977. 22nd edition, contains 
• list of organizations, agendas, and officials con- 
cerned with natural resource use and Management. 
23. * 

r 

U.S. Deportment ol Energy 

EducatfcMtet Programs OVanch, Office of PubNc Affaire 
20 Meeeechuaotts Avenue* N.W. 
W^attlngton* O* C* 20040 
(202)370-4074 

Enorgy Conservation in tho Homo: A curriculum 
guide for teachers that contains an abundance of in- 
formation on energy conservation. Free. 
Enorgy Conoorvotion P*mphi*ts: Energy Tech- 
nology/' "Energy Savings Through Automatic Ther- 
mostat Controls." "Tomorrow s Cars/* <v Hfj^ e Heat 
Recovery: More Power From Fuels." 'FueTCella: A 
New Kind of Power Plant," and "Energy Storage: * 
Free. 

Of 

U.S. Deportment of f nergy 
Technical Information Center 
P. O. Sox 02 
Oek Hldge, TN 37030 
(SIS) 4094011 

Enorgy Conoorvotion Fact Shoots: "Homes and 
Buildings." "Industry/* and "Transportation." Free. 

energy management section 

r% efr aaral *~* — « _ ^. ^ » n m — - 01 

\*ens?w evujors wot put aiipn 
3044 W. Grand Mvd. , 
Detroit, Ml 40202 * 
(312) 100 8072 

Induotrioi En*rgy Conoorvotion— 101 Id*** at Work: 
Booklet containing a representative selection of 
energy conservation caae histories at work at 
General Motors. Free. 
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For More 
Information 

Recent publications on energy and the environment 
* which you might find of interest: 

J. M. Hollander and M. K. Simmons (eds.) Annual 
"■jReviAo of Energy, Vol. 1 (Palo Alto, California ; Annual 
Reviews, Inc. J97G). 

Allen Hammond, William Metz and Thomas Maugh, 
Energy afid the Future (Washington : American Association 
for the Advancement of Science, 1973) . 

IT. S. Council on Environmental Quality, Energy and 
the Environment (Washington: U. S. Government Printings 
1 Office, 1973). 

Congressional Quarterly, Energy Crisis in America 
(Washington : Congressional Quarterly Service, 1973) . s~ 

W. Wilson ancTR. Jones, Energy, Ecology, and the 
En virou ment ( New York : Academic Press, 1974 ) . 

Exploring Energy Choices: A Preliminary Report 
(Washington: Ford Foundation, Energy Policy Project, 
1974). 

"The Energy Crisis : Reality or Myth," Annab of the 
American Academy of Political and Social Science (Vol. 410) , 
November 1973. 

Energy Fact Book— 1976, (Arlington, Virginia : Tetra 
Tech, Inc. 1976). 

U. S. Department of the Interior, United State Energy 
Through the Year 2000 (Washington: U. S. Government 
Printing Office, 1972). 

P. H. Abelson (ed.), ENERGY: Use, Conservation, 
and Supply, (Washington: American Association for the 
Advancement of Science, 1974). 

Science (Vol. 184), April 19, 1974 (Special issue on 
energy). 
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^ These organizations can furnish information about 

energy. Most provide book** and ojfticir materials, films, and 
speakers on request. 



American Gas Association 
1615 Wilson Boulevard 
Arlington, Virginia 22209 

American Petroleum Institute 
1801 K Street, N.W. 
Washington, D. C. 20006 

American Public ^Power 
Association 

2600 Virginia Avenue/N.W. 
Washington, D. C. 20037 

« 

Atomic Industrial Forum 
7101 Wisconsin Avenue 
Washington, D. Q. 20014 

Ecology Forum 

124 East 39th Street 

New York, New York 10016 

Edison Electric Institute 

90 Park Avenue, 

New York, New York 10016 



Energy Information Center 

505 King Avenue. 
Columbus, Ohio 43201 

National Audubon Society 

1130 Fifth Avenue 

New York, New York 10028 

Sierra Club 

1051 Mills Tower 

Sjan Francisco, California 94104 

U.S. Department of Energy 

Office of Public Affairs 
Washington, D. C. 20585 

U. S. Department of Interior 
18th and C Street, N.W. 
• Washington, D. C. 20240 

k 

U. S. Environmental Protection 
Agency 

401 M Street, S.W. 
Washington, D. C. 20460 
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WE HAVE MET 

"THE ENEMY- 
ANO HE IS US. 

-p°9° 
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